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5 HIV PROBES FOR USE IN SOLUTION PHASE 

SANDWICH HYBRIDIZATION ASSAYS 
Description 

Technical Field 

10 This invention is in the field of nucleic acid 

hybridization assays. More specifically, it relates to 
novel nucleic acid probes for detecting Human 
Immunodeficiency Virus (HIV) . 

15 Pfrqkground Art 

The etiological agent of AIDS and ARC has 
variously been termed LAV, HTLV-III, ARV, and HIV. 
Hereinafter it will be referred to as HIV. Detection of 
the RNA or DNA of this virus is possible through a 

20 variety of probe sequences and hybridization formats. 

PCT WO 88/01302, filed 11 August 1987, 
discloses thirteen HIV oligonucleotides for use as probes 
in detecting HIV DNA or RNA. PCT WO 87/07906, filed 22 
June 1987, discloses variants of HIV viruses and the use 

25 of their DNA to diagnoses AIDS. EP 0 326 395 A2, filed 
27 January 1989, discloses an HIV DNA probe spanning 
nucleotides 2438-2457 for detecting sequences associated 
with multiple sclerosis. 

The advent of the polymerase chain reaction has 

30 stimulated a range of assays using probes mainly from 

regions of the pol and gag genes. Spector et al. (Clin. 
Chem. 35/8:1581-1587, 1989) and Kellog et al. (Analytical 
Biochem 189:202-208, 1990) disclose a quantitative assay 
for HIV proviral DNA using polymerase chain reaction 

35 using a primer from the HIV gag gene. Lomell et al. 
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f ^iin. Chem . 35/9:1826-1831) disclose an amplifiable RNA 
probe complementary to a conserved region of the HIV pol 
gene mRNA. Coutlee et al. (Anal. Bjochem,, 181:96-105, 
1989) disclose immunodetection of HIV DNA using the 
5 polymerase chain reaction with a set of primers 

complementary to sequences from the HIV pol and gag 
genes. EP 0 272 098, filed 15 December 1987, discloses 
PCR amplification and detection of HIV RNA sequences 
using oligonucleotide probes spanning nucleotides 8538- 

10 8547 and 8658-8677. EP 0 229 701, filed 9 January 1987 
discloses detection of HIV by amplification of DNA from 
the HIV gag region. PCT WO 89/10979 discloses a nucleic 
acid probe assay combining amplification and solution 
hybridization using capture and reporter probes followed 

15 by immobilization on a solid support. A region within 
the gag p 17 region of HIV was amplified with- this 
technique . 

An alternative strategy is termed "reversible 
target capture." For example, Thompson et al. [SliSL. 

20 Siieuu 35/9:178-1881, 1989) disclose "reversible target 

capture" of HIV RNA, wherein a commercially available de- 
tailed synthetic oligonucleotide provided selective 
purification of the analyte nucleic acid, and a labeled 
antisense RNA probe complementary to the HIV pol gene 

25 provided signal. Gillespie et al. (MPleCUJar and 
roi -Hilar Probes 3:73-86, 1989) discloses probes for 
reversible target capture of HIV RNA, wherein the probes 
are complementary to nucleotides 2094-4682 of the HIV pol 
gene. 

30 Kumar et al. disclose a "probe shift" assay for 

HIV DNA, using DNA sequences complementary to the HIV gag 
and pol genes. The probe shift assay depends on the 
hybridization of a labeled oligonucleotide to a PCR- 
amplified segment in solution. The hemiduplex 

35 
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thereforxned is detected following fractionation on 
nondenaturing gels. 

Keller et al. ( Anal. Biochem. 177:27-32, 1989) 
disclose a microtiter-based sandwich assay to detect HIV 
5 DNA spanning the Pst I site of the gag coding region. 

Viscidi et al. ( J. Clin. Micro. 27:120-125, 
1989) disclose a hybridization assay for HIV RNA using a 
solid phase anti-biotin antibody and an enzyme -labeled 
monoclonal antibody specific for DNA- RNA hybrids, wherein 

10 the probe spanned nearly all of the polymerase gene and 
the 3' end of the gag gene. 

European Patent Application (EPA) 89311862, 
filed 16 November 1989 discloses a diagnostic kit and 
method using a solid capture means for detecting nucleic 

15 acid, and describes the use of DNA sequences 

complementaiy. to the HIV gag gene to detect HIV DNA. 

Commonly owned U.S. 4,868,105 describes a 
solution phase nucleic acid sandwich hybridization assay 
in which analyte nucleic acid is first hybridized in 

20 solution to a labeling probe set and to a capturing probe 
set in a first vessel. The probe-analyte complex is then 
transferred to a second vessel that contains a solid- 
phase- immobilized probe that is complementary to a 
segment of the capturing probes. The segments hybridize 

25 to the immobilized probe, thus removing the complex from 
solution. Having the analyte in the form of an 
immobilized complex facilitates subsequent separation 
steps in the assay. Ultimately, single stranded segments 
of the labeling probe set are hybridized to labeled 

30 probes, thus permitting the analyte- containing complex to 
be detected via a signal generated directly or indirectly 
from the label. 

Commonly owned European Patent Application 
(EPA) 883096976 discloses a variation in the assay 

35 described in U.S. 4,868,105 in which the signal generated 
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by the labeled probes is amplified. The amplification 
involves the use of nucleic acid multimers . These 
multimers are branched polynucleotides that are 
constructed to have a segment that hybridizes 
5 specifically to the analyte nucleic acid or to a nucleic 
acid (branched or linear) that is bound to the analyte 
and iterations of a second segment that hybridize 
specifically to the labeled probe. In the assay 
employing the multimer, the initial steps of hybridizing 
10 the analyte to label or amplifier probe sees and 

. „, - _ -i — i — , *=-i ^ot- waael anri transferring 

capturxng prooe oclo mu. » — 

the complex to another vessel containing immobilized 
nucleic acid that will hybridize to a segment of the 
capturing probes are followed. The multimer is then 
15 hybridized to the immobilized complex and the labeled 
probes in turn hybridized to the second segment 
iterations on the multimer. Since the multimers provide 
a large number of sites for label probe attachment, the 
signal is amplified. Amplifier and capture probe 
sequences are disclosed for Hepatitis B virus, neisseria 
gonorrhoeae , penicillin and tetracycline resistance in 1L 
gonorrhoeae , and r^iatnydia trachomatis. 

Commonly owned copending application Serial No. 
558,897, filed 27 July 1990, describes the preparation of 
25 large comb -type branched polynucleotide multimers for use 
in the above- described solution phase assay. The combs 
provide greater signal enhancement in the assays than the 

smaller multimers . 

U.S. 5,030,557, filed 24 November 1987, 
discloses a "helper? oligonucleotide selected to bind to 
the analyte nucleic acid and impose a different secondary 
and tertiary structure on the target to facilitate the 
binding of the probe to the target. 



20 



30 
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Disclosure of the Invention 

One aspect of the invention is a synthetic 
oligonucleotide useful as an amplifier probe in a 
sandwich hybridization assay for HIV comprising 
5 a first segment having a nucleotide sequence 

substantially complementary to a segment of HIV nucleic 
acid; and a second segment having a nucleotide sequence 
substantially compl ementary to an oligonucleotide unit of 
a nucleic acid mul timer. 

10 Another aspect of the invention is a synthetic 

oligonucleotide useful as a capture probe in a sandwich 
hybridization assay for HIV comprising a first segment 
having a nucleotide sequence substantially complementary 
to a segment of HIV nucleic acid; and a second segment 

15 having a nucleotide sequence substantially complementary 
to an oligonucleotide bound to a solid phase. 

Another aspect of the invention is a spacer 
oligonucleotide for use in sandwich hybridizations to 
detect HIV. 

20 Another aspect of the invention is a solution 

sandwich hybridization assay for detecting the presence 
of HIV in a sample, comprising 

(a) contacting the sample under hybridizing 
conditions with an excess of (i) an amplifier probe 

25 oligonucleotide comprising a first segment having a 
nucleotide sequence substantially complementary to a 
segment of HIV nucleic acid and a second segment having a 
nucleotide sequence substantially complementary to an 
oligonucleotide unit of a nucleic acid multimer and (ii) 

30 a capture probe oligonucleotide comprising a first 
segment having a nucleotide sequence that is 
substantially complementary to a segment of HIV nucleic 
acid and a second segment that is substantially 
complementary to an oligonucleotide bound to a solid 

35 phase; 
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(b) contacting the product of step (a) under 
hybridizing conditions with said oligonucleotide bound to 

the solid phase; 

(c) thereafter separating materials not bound 

co the solid phase; 

(d) contacting the bound product of step (c) 
under hybridization conditions with the nucleic acid 
multimer, said multimer comprising at least one 
oligonucleotide unit that is substantially complementary 
to the second segmenc of the amplifier probe 
ni-iiwniiri pohide and. a multiplicity of second 

c -t — 

oligonucleotide units that are substantially 
complementary to a labeled oligonucleotide; 

(e) removing unbound multimer; 

15 (f) contacting under hybridizing conditions the 

solid phase complex product of step (e) with the labeled 

oligonucleotide ; 

(g) removing unbound labeled oligonucleotide; 

and 

20 (h) detecting the presence of label in the 

solid phase complex product of step (g) . 

Another aspect of the invention is a kit for 
the detection of HIV in a sample comprising in 
combination 

25 (i) a set of amplifier probe oligonucleotides 

wherein the amplifier probe oligonucleotide comprises a 
first segment having a nucleotide sequence substantially 
complementary to a segment of HIV nucleic acid and a 
second segment having a nucleotide sequence substantially 

30 complementary to an oligonucleotide unit of a nucleic 

acid multimer; 

(ii) a. set of capture probe oligonucleotides 
wherein the capture probe oligonucleotide comprises a 
first segment having a nucleotide sequence that is 
35 substantially complementary to a segment of HIV nucleic 
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acid and a second segment that is substantially 
complementary to an oligonucleotide bound to a solid 
phase; 

(iii) a nucleic acid multimer, said mult inter 
5 comprising at least one oligonucleotide unit that is 

substantially complementary to the second segment of the 
amplifier probe polynucleotide and a multiplicity of 
second oligonucleotide unics that are substantially 
complementary to a labeled oligonucleotide; and 
10 (iv) a labeled oligonucleotide. 

Modes for Carrying out the In vention 
Definitions 

"Solution phase nucleic acid hybridization 

15 assay" intends the assay techniques described and claimed 
in commonly owned U.S. Patent No. 4,868,105, EPA 
883096976, and U.S. Ser. No. 558, 897, 

A "modified nucleotide" intends a nucleotide 
monomer that may be stably incorporated into a 

20 polynucleotide and which has an additional functional 
group. Preferably, the modified nucleotide is a 5'- 
cytidine in which the N 4 -position is modified to provide 
a functional hydroxy group. 

An "amplifier multimer" intends a branched 

25 polynucleotide that is capable of hybridizing 

simultaneously directly or indirectly to analyte nucleic 
acid and to a multiplicity of polynucleotide iterations 
(i.e r either iterations of another multimer or iterations 
of a labeled probe) . The branching in the mul timers is 

30 effected through covalent bonds and the multimers are 
composed of two types of oligonucleotide units that are 
capable of hybridizing, respectively, to analyte nucleic 
acid or nucleic acid hybridized to analyte nucleic acid 
and to a multiplicity of labeled probes. The composition 

35 and preparation of such multimers are described in EPA 



WO 93/13223 



PCT/US92/11168 



-8- 



B83096976 and U.S. Serial No. 558,897 filed 27 July 1990, 
the disclosures of which are incorporated herein by 
reference. 

A "spacer oligonucleotide" is intended as an 
5 oligonucleotide which binds to analyte RNA but does not 
contain any sequences for attachment to a solid phase nor 
any means for detection by an amplifier probe. 

The term "amplifier probe" is intended as a 
branched or linear polynucleotide that is constructed to 
10 have a segment that hybridizes specifically to the 

analyse nucleic acid and a segment or iterations of a 
segment that hybridize specifically to an amplifier 
mul timer. 

The term "capture probe" is intended as an 
15 oligonucleotide having a segment substantially 

complementary to a nucleotide sequence of the analyte 
nucleic acid and a segment that is substantially 
complementary to a nucleotide sequence of a solid-phase- 

immobilized probe. 
20 "Large" as used herein to describe the comb- 

cype branched polynucleotides of the invention intends a 
molecule having at least about 15 branch sites and at 
least about 20 iterations of the labeled probe binding 
sequence . 

25 "Comb-type" as used herein to describe the 

structure of the branched polynucleotides of the 
invention intends a polynucleotide having a linear 
backbone with a multiplicity of sidechains extending from 
the backbone. 

30 - - A "cleavable linker molecule" intends a- 

molecule that may be stably incorporated into a 
polynucleotide chain and which includes a covalent bond 
that may be broken or cleaved by chemical treatment or 
physical treatment such as by irradiation. 



35 



WO 93/13223 



PCT/US92/11168 



-9- 

All nucleic acid sequences disclosed herein are 
written in a 5' to 3' direction. Nucleotides are 
designated according to the nucleotide symbols 
recommended by the IUPAC-IUB Biochemical Nomenclature 
5 Commission. 

Solution Phase Hybridization Assay 

The general protocol for the solution phase 
sandwich hybridizations is as follows. The analyte 
nucleic acid is placed in a microtiter well with an 

10 excess of two single- stranded nucleic acid probe sets: 

(1) a set of capture probes, each having a first binding 
sequence substantially complementary to the analyte and a 
second binding sequence that is substantially 
complementary to nucleic acid bound to a solid support, 

15 for example, the well surface or a bead, and (2) a set of 
amplifier probes (branched or linear) , each having a 
first binding sequence that is capable of specific 
binding to the analyte and a second binding sequence that 
is capable of specific binding to a segment of the 

20 mul timer. The resulting product is a three component 

nucleic acid complex of the two probes hybridized to the 
analyte by their first binding sequences. The second 
binding sequences of the probes remain as single -stranded 
segments as they are not substantially complementary to 

25 the analyte. This complex hybridizes to the immobilized 
probe on the solid surface via the second binding 
sequence of the capture probe. The resulting product 
comprises the complex bound to the solid surface via the 
duplex formed by the oligonucleotide bound to the solid 

30 surface and the second binding sequence of the capture 
probe. Unbound materials are then removed from the 
surface such as by washing. 

The amplification multimer is then added to the 
bound complex under hybridization conditions to permit 

35 the multimer to hybridize- to the available second binding 
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sequence(s) of the amplifier probe of the complex. The 
resulting complex is then separated from any unbound 
multimer by washing. The labeled oligonucleotide is then 
added under conditions which permit it to hybridize to 
5 the substantially complementary oligonucleotide units of 
the multimer. The resulting immobilized labeled nucleic 
acid complex is then washed to remove unbound labeled 
oligonucleotide, and read. 

The analyte nucleic acids may be from a variety 

10 of sources, e.g., biological fluids or solids, and may be 
prepared for the hybridization analysis by a variety of 
means, e.g., proteinase K/SDS, chaotropic salts, etc. 
Also, it may be of advantage to decrease the average size 
of the analyte nucleic acids by enzymatic, physical or 

15 chemical means, e.g., restriction enzymes, sonication, 
chemical degradation (e.g., metal ions), etc. The frag- 
ments may be as small as 0.1 kb, usually being at least 
about 0.5 kb and may be 1 kb or higher. The analyte 
sequence is provided in single- stranded form for 

20 analysis. Where the sequence is naturally present in 

single-stranded form, denaturation will not be required. 
However, where the sequence may be present in 
double -stranded form, the sequence should be denatured. 
Denacuracion can be carried out by various techniques, 

25 such as alkali, generally from about 0.05 to 0.2 M 
hydroxide, formamide, salts, heat, enzymes, or 
combinations thereof . 

The first binding sequences of the capture 
probe and amplifier probe that are substantially 

30 complementary to .the analyte sequence will each be of at 
least 15 nucleotides, usually at least 25 nucleotides, 
and not more than about 5 kb, usually not more than about 
l kb, preferably not more than about 100 nucleotides. 
They will typically be approximately 30 nucleotides. 

35 They will normally be chosen to bind to different 
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sequences of the analyte. The first binding sequences 
may be selected based on a variety of considerations. 
Depending upon the nature of the analyte, one may be 
interested in a consensus sequence, a sequence associated 
5 with polymorphisms, a particular phenotype or genotype, a 
particular strain, or the like. 

The number of different amplifier and capture 
probes used influences the sens'itivity of the assay, 
because the more probe sequences used, the greater the 

10 signal provided by the assay system. Furthermore, the 
use of more probe sequences allows the use of more 
stringent hybridization conditions, thereby reducing the 
incidence of false positive results. Thus, the number of 
probes in a set will be at least one capture probe and at 

15 least one amplifier probe, more preferably two capture 
and two amplifier probes, and most preferably 5-100 
capture probes and 5-100 amplifier probes. 
Oligonucleotide probe sequences for HIV were designed by 
aligning the DNA sequences of 18 HIV strains from 

20 GenBank. Regions of greatest homology within the pol 
gene were selected as capture probes, while regions of 
lesser homology were selected as amplifier probes. Very 
heterogeneous regions were selected as spacer probes. 
Thus, as more strains of HIV are identified and 

25 sequenced, additional probes may be designed or the 

presently preferred set of probes modified by aligning 
the sequence of the new strain or isolate with the 18 
strains used above and similarly identifying regions of 
greatest homology and lesser homology. 

30 Spacer oligonucleotides were designed to be 

added to the hybridization cocktail to protect RNA from 
possible degradation. Capture probe sequences and label 
probe sequences were designed so that capture probe 
sequences were interspersed with label probe sequences, 



35 
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or so that capture probe sequences were clustered 
together with respect to label probe sequences. 

The presently preferred set of probes and their 
capture or amplifier regions which hybridize specifically 
5 to HIV nucleic acid are listed in Example 2. 

The second binding sequences of the capture 
probe and amplifier probe are selected to be sub- 
stantially complementary, respectively, to the 
oligonucleotide bound to the solid surface and to a 

10 segment of the multimer and so as to not be encountered 
by endogenous sequences in the sample/analyte . The 
second binding sequence may be contiguous to the first 
binding sequence or be spaced therefrom by an 
intermediate noncomplementary sequence. The probes may 

15 include other noncomplementary sequences if desired. 
These noncomplementary sequences must not hinder the 
binding of the binding sequences or cause nonspecific 
binding to occur. 

The capture probe and amplifier probe may be 

20 prepared by oligonucleotide synthesis procedures or by 
cloning, preferably the former. 

It will be appreciated that the binding 
sequences need not have perfect complementarity to 
provide homoduplexes . In many situations, heteroduplexes 

25 will suffice where fewer than about 10% of the bases are 
mismatches, ignoring loops of five or more nucleotides. 
Accordingly, as used herein the term "complementary" 
intends exact complementarity wherein each base within 
the binding region corresponds exactly, and 

30 "substantially complementary" intends 90% or greater 
homology. 

The labeled oligonucleotide will include a 
sequence substantially complementary to the repeated 
oligonucleotide units of the multimer. The labeled 
35 oligonucleotide will include one or more molecules 
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("labels"), which directly or indirectly provide a 
detectable signal. The labels may be bound to individual 
members of the substantially complementary sequence or 
may be present as a terminal member or terminal tail 
5 having a plurality of labels. Various means for 

providing labels bound to the oligonucleotide sequences 
have been reported in the literature. See, for example, 
Leary et al., Proc. Natl. Acad. Sci. USA (1983) 80:4045; 
Renz and Kurz, Nucl. Acids Res . (1984) 12:3435; 

10 Richardson and Gumport . ' Nucl . Acids Res. (1983) 11:6167; 
Smith et al., Nucl. Acids. Res. (1985) 12:2399; Meinkoth 
and Wahl, Anal. Biochem. (1984) Hfi:267. The labels may 
be bound either covalently or non-covalently to the 
substantially complementary sequence. Labels which may 

15 be employed include radionuclides, fluorescers, 

chemiluminescers, dyes, enzymes, enzyme substrates, 
enzyme cof actors, enzyme inhibitors, enzyme subunits, 
metal ions, and the like. Illustrative specific labels 
include fluorescein, rhodamine, Texas red, phycoerythrin, 

20 umbelliferone, luminol, NADPH, of-S-galactosidase, horse- 
radish peroxidase, alkaline phosphatase, etc. 

The ratio of capcure probe and amplifier probe 
to anticipaced moles of analyte will each be at least 
scoichiomecric and preferably in excess. This ratio is 

25 preferably at least about 1.5:1, and more preferably at 
least 2:1. It will normally be in the range of 2:1 to 
10,000:1. Concentrations of each of the probes will 
generally range from about 10" 5 to 10" 9 M, with sample 
nucleic acid concentrations varying from 10' 21 to 10~ 12 

30 M. The hybridization steps of the assay will generally 
take from about 10 minutes to 20 hours, frequently being 
completed in about 1 hour. Hybridization can be carried 
out at a mildly elevaced temperature, generally in the 
range from about 20°C to 80°C, more usually from about 

35 35°C to 70°C, particularly 65°C. 
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The hybridization reactions are usually done in 
an aqueous medium, particularly a buffered aqueous 
medium, which may include various additives. Additives 
which may be employed include low concentrations of 
5 detergent (0.1 to 1%) , salts, e.g., sodium citrate (0.017 
to 0.17 M), Ficoll, polyvinylpyrrolidone, carrier nucleic 
acids, carrier proteins, etc. Nonaqueous solvents may be 
added to the aqueous medium, such as dimethylformamide, 
dimethylsulf oxide, alcohols, and formamide. These other 
10 solvents are generally present in amounts ranging from 2 

co 50% ; 

The stringency of the hybridization medium may 
be controlled by temperature, salt concentration, solvent 
system, and the. like. Thus, depending upon the length 
15 and nature of the sequence of interest, the stringency 

will be varied. 

Depending upon the nature of the label, various 
techniques can be employed for detecting the presence of 
the label. For fluorescers, a large number of different 

20 fluorometers are available. For chemiluminescers, 

luminometers or films are available. With enzymes, a 
fluorescent, chemiluminescent , or colored product can be 
provided and determined fluorometrically, luminometric- 
ally, spectrophotometrically or visually. The various 

25 labels which have been employed in immunoassays and the 
techniques applicable to immunoassays can be employed 
with the subject assays. 

The following examples further illustrate the 
invention. These examples are not intended to limit the 

30 invention in any manner. 



EXAMPLES 
Example I 

fi yni-hesis of Comb-t y T^ Branched Polynucleotide 
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This example illustrates the synthesis of a 
comb- type branched polynucleotide having 15 branch sites 
and sidechain extensions having three labeled probe 
binding sites. This polynucleotide was designed to be 
5 used in a solution phase hybridization as described in 
EPA 883096976. 

All chemical syntheses of oligonucleotides were 
performed on an automatic DNA synthesizer (Applied 
Biosystems, Inc., (ABI) model 380 B) . Phosphoramidite 
10 chemistry of the beta cyanoethyl type was used including 
5' -phosphorylation which employed Phostel'" reagent (ABN) . 
Standard ABI protocols were used except as indicated. 
Where it is indicated that a multiple of a cycle was used 
(e.g., 1.2 cycle), the multiple of the standard amount of 
15 amidite recommended by ABI was employed in the specified 
cycle. Appended hereto are the programs for carrying out 
cycles 1.2 and 6.4 as run on the Applied Biosystems Model 
380 B DNA Synthesizer. 

A comb body of the following structure was 
20 first prepared: 

3"T 1Q (TTX' ) 15 GTTTGTGG-5' 
I 

(RGTCAGTp-5') 15 

25 wherein X' is a branching monomer, and R is a periodate 
cleavable linker. 

The portion of the comb body through the 15 
(TTX') repeats is first synthesized using 33.8 mg 
aminopropyl-derivatized thymidine controlled pore glass 
30 (CPG) (2000 A, 7.4 micromoles thymidine per gram 

- support) with a 1.2 cycle protocol. The branching site 
nucleotide was of the formula: 



35 
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For synthesis of the comb body (not including 

25 sidechains) , the concentration of beta 

cyanoethylphosphoramidite monomers was 0.1 M for A, C, G 
and T, 0.15 M for the branching site monomer E, and 0.2 M 
for Phostel" reagent. Detritylation was done with 3% 
trichloroacetic acid in methylene chloride using stepped 

30 flowthrough for the duration of the deprotection. At the 
conclusion the 5' DMT was replaced with an acetyl group. 

Cleavable linker R and six base sidechain 
extensions of the formula 3' -RGTCAGTp (SEQ ID N0:1) were 
synthesized at each branching monomer site as follows. 

35 The base protecting group removal (R 2 in the formula 
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above) was performed manually while retaining the CPG 
support in the same column used for synthesizing the comb 
body. . In the case of R 2 = levulinyl, a solution of 0.5 M 
hydrazine hydrate in pyridine/glacial acetic acid (1:1 
5 v/v) was introduced and kept in contact with the CPG 
support for 90 min with renewal of the liquid every 15 
min, followed by extensive washing with pyridine/glacial 
acetic acid (1:1 v/v) and then by acetonitrile. After 
the deprotection the cleavable linker R and six base 
10 sidechain extensions were added using a 6.4 cycle. 

In these syntheses the concentration of 
phosphoramidites was 0.1 M (except 0.2 M R and Phostel w 
reagent; R was 2- (4- (4- (2- 

Dimethoxytrityloxy) ethyl- ) phenoxy 2, 3-di (benzoyl oxy) - 

15 fcutyloxy ) phenyl ) ethyl - 2 - cyanoethyl -N, N- 
diisopropylphosphoramidite) . 

Detritylation is effected with a solution of 
3% trichloroacetic acid in methylene chloride 
using continuous flowthrough, followed by a rinse 

20 solution of toluene/chloromethane (1:1 v/v). Branched 
polynucleotide chains were removed from the solid 
supports automatically in the 380B using the cycle "CE 
NH 3 . " The ammonium hydroxide solution was collected in 4 
ml screw- capped Wheaton vials and heated at 60°C for 12 

25 hr to remove all base -protecting groups. After cooling 
to room temperature the solvent was removed in a Speed - 
Vac evaporator and the residue dissolved in 100 pi water. 

3' backbone extensions (segment A) , sidechain 
extensions and ligation cemplate/linkers of the following 

30 structures were also made using the automatic 
synthesizer: 
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3' Backbone 

extension 3 ' -TCCGTATCCTGGGCACAGAGGTGCp- 5 ' (SEQ ID NO: 2) 
Side chain 

extension 3 ' -GATGCG (TTCATGCTGTTGGTGTAG) 3 - 5 ' (SEQ ID NO: 3) 

5 Ligation 

template for 
linking 3' 
backbone 

extension 3 ' -AAAAAAAAAAGCACCTp-5' (SEQ ID N0:4) 

Ligation tem- 
0 plate for link- 
ing sidechain 

extension 3 ' -CGCATCACTGAC-5' (SEQ ID NO: 5) 



The crude comb body was purified by a standard 
polyacrylamide gel (7% with 7 M urea and IX TBE running 
15 buffer) method. 

The 3' backbone extension and the sidechain 
extensions were ligated to the comb body as follows. The 
comb body (4 pmole//*l) , 3' backbone extension (6.25 
pmole/Ail) , sidechain extension (93.75 pmole/pl) and 
20 linking template (5 pmole/^1) were combined in 1 mM ATP/ 
5 mM DTT/ 50 mM Tris-HCl, pH 8.0/ 10 mM MgCl 2 / 2 mM 
spermidine, with 0.5 units//il T4 polynucleotide kinase. 
The mixture was incubated at 37°C for 2 hr, then heated 
in a water bath to 95°C, and then cooled to below 35°C 
25 for about 1 hr. 2 mM ATP, 10 mM DTT, 14% polyethylene 
glycol, and 0.21 units/^l T4 ligase were added, and the 
mixture incubated for 16-24 hr at 23 °C. The DNA was 
precipitated in NaCl/ethanol, resuspended in water, and 
subjected to a second ligation as follows. The mixture 
30 was adjusted to 1 mM ATP, 5 mM DTT, 14* polyethylene 
glycol, 50 mM Tris-HCl, pH 7.5, 10 mM MgCl 2 , 2 mM 
spermidine, 0.5 units/ /*1 T4 polynucleotide kinase, and 
0.21 units/ pi T4 ligase were added, and the mixture 
incubated at 23 °C for 16-24 hr. Ligation products were 
15 then purified by polyacrylamide gel electrophoresis. 
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After ligation and purification, a portion of 
the product was labeled with 32 P and subjected to 
cleavage at the site of R achieved by oxidation with 
aqueous NaI0 4 for l hr. The sample was then analyzed by 
5 PAGE to determine the number of sidechain extensions 

incorporated by quantitating the radioactive label in the 
bands on the gel. The product was found to have a total 
of 45 labeled probe binding sites. 

10 

Example 2 

Sandwich Hybridizatio n Assay for HIV DNA using 

Mul timer 

This example illustrates the use of the 

15 invention in an HIV DNA assay. 

A "15 X 3" amplified solution phase nucleic 
acid sandwich hybridization assay format was employed in 
this example. The "15 x 3" designation derives from the 
fact that the format employs two mul timers: (1) an 

20 amplifier probe having a first segment (A) that binds to 
HIV nucleic acid and a second segment (B) that hybridizes 
to (2) an amplifier multimer having a first segment (B*) 
that hybridizes to the segment (B) and fifteen iterations 
of a segment (C) , wherein segment C hybridizes to three 

25 labeled oligonucleotides. 

The amplifier and capture probe HIV-specific 
segments, and their respective names as used in this 
assay were as follows. 

30 HIV Amplif ier Probes 

HIV. 104 (SEQ ID NO: 5) 

TTCCTGGCAAAYYYATKTCTYCTAMTACTGTAT 
HIV. 105 (SEQ ID NO: 6) 

CTCCAATTCCY CCTATCATTTTTGG YTTCCATY 
35 HIV. 106 (SEQ ID NO: 7) 
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KTATyTGATCRTAYTGTCYYACTTTGATAAAAC 

HIV. 108 (SEQ ID NO: 8) 

GTTGACAGGYGTAGGTCCTACTAATAYTGTACC 

HIV. 110 (SEQ ID NO:9) 
5 YTCAATAGGRCTAATKGGRAAATTTAAAGTRCA 

HIV. 112 (SEQ ID NO: 10) 

YTCTGTCAATGGCCATTGYTrRACYYTTGGGCC 

HIV. 113 (SEQ ID NO: 11) 

TKTACAWATYTCTRYTAATGCTTTTATTTTYTC 

10 HIV. 114 (SEQ ID NO: 12) 

AAYTYTTGAAATYTTYCCTTCCTTTTCCATHTC 

HIV. 115 (SEQ ID NO: 13) 

AAATAYKGGAGTATTRTATGGATTYTCAGGCCC 

HIV. 116 (SEQ ID NO: 14) 
15 TCTCCAYTTRGTRCTGTCYTTTTTCTTTATRGC 

HIV. 117 (SEQ ID NO: 15) 

TYTYYTATTAAGYTCY CTGAAATCTACTARTTT 

HIV.120 (SEQ ID NO: 16) 

TKTTYTAAARGGYTCYAAGATTTTTGTCATRCT 

20 HIV. 121 (SEQ ID NO: 17) 

CATGTATTGATADATRAYYATKTCTGGATTTTG 

HIV. 122 (SEQ ID NO: 18) 

TATYTCTAARTCAGAYCCTACATACAAATCATC 

HIV. 123 (SEQ ID NO:19) 
25 TCTYARYTCCTCTATTTTTGYTCTATGCTGYYC 

HIV. 125 (SEQ ID NO:20) 

AAGRAATGGRGGTTCTTTCTGATGYTTYTTRTC 

HIV. 128 (SEQ ID NO: 21) 

TRGCTGCYCCATCTACATAGAAVGTTTCTGCWC 

30 HIV. 130 (SEQ ID NO: 22) 

GACAACTTTYTGTCTTCOIYTGTYAGTWASATA 

HIV. 132 (SEQ ID NO: 23) 

YGAATCCTGYAAVGCTARRTDAATTGCTTGTAA 

HIV.133 (SEQ ID N0:24) 
35 YTGTGARTCTGTYACTATRTITACTTCTRRTCC 
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HIV.135 (SEQ ID NO: 25) 

TATTATTTGAYTRACMAWCTCTGATTCACTYTK 

HIV. 136 (SEQ ID NO: 26) 

CAGRTARACYTTTTCCTTTTTTATTARYTGYTC 

5 HIV. 137 (SEQ ID NO:27) 

TCCTCCAATYCCTTTRTGTGCTGGTACCCATGM 

HIV. 138 (SEQ ID NO: 28) 

TCCHBBACTGACTAATYTATCTACTTGTTCATT 
HIV. 139 (SEQ ID NO: 29) 
10 ATCTATTCCATYYAAAAATAGYAYYTTYCTGAT 

HIV. 141 (SEQ ID NO:30) 

GTGGYAGRTTAAARTCAYTAGCCATTGCTYTCC 
HIV. 142 (SEQ ID NO: 31) 

CACAGCTRGCTACTATTTCYTTYGCTACYAYRG 
15 HIV. 144 (SEQ ID NO: 32) 

RYTGCCATATYCCKGGRCTACARTCTACTTGTC 

HIV. 145 (SEQ ID NO: 33) 

EJGATWAYTTTTCCTTCYARATGTGTACAATCTA 

HIV. 146 (SEQ ID NO: 34) 
20 CTATRTAKC CACTRG C YACATGRACTGCTACYA 

HIV. 147 (SEQ ID NO: 35) 

CYTGYCCTGTYTCTGCTGGRATOACTTCTGCTT 

HIV. 149 (SEQ ID NO: 36) 

TGS KGCCATTGTCTGTATGTAYTR YTKTTACTG 

25 HIV. 151 (SEQ ID NO: 37) 

GAATKCCAAATTCCTGYTTRATHCCHGCCCACC 

HIV. 152 (SEQ ID NO: 38) 

ATTCYAYTACYCCTTGACTTTGGGGRTTGTAGG 

HIV. 153 (SEQ ID NO: 39) 
30 GBCCTATRATTTKCTTTAATTCHTTATTCATAG 

HIV. 154 (SEQ ID NO: 40) - -■ 

CTSTCTTAAGRTGYTCAGCYTGMTCTCTTACYT 

HIV. 155 (SEQ ID NO: 41) 

TAAAATTGTGRATRAAYACTGC CATTTGTACWG 
35 HIV. 156 (SEQ ID NO:42) 
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CTGCACTGTAYCCCCCAATCCCCCYTYTTCTTT 

HIV. 157 (SBQ ID NO: 43) 

TGTCTGTWGCTATYATRYCTAYTATTCTYTCCC 

HIV. 158 (SEQ ID N0:44) 
5 TTRTRATTTGYTTTTGTARTTCTYTARTTTGTA 

HIV Capture Probes 

HIV. 103 (SEQ ID NO: 45) 

CATCTGCTCCTGTRTCTAATAGAGCTTCYTTTA 

10 HTV.lll (SEQ ID NO: 46) 

ATCCATYCCTGGCTTTAATTTTACTGGTACAGT 

HIV. 118 (SEQ ID NO: 47) 

TATTCCTAAYTGRACTTCCCARAARTCYTGAGT 

HIV. 119 (SEQ ID NO:48) 
15 ACWYTCGAATATYGCYGGTGATCCTTTCCAYCC 

HIV. 126 (SEQ ID NO:49) 

CCATTTRTCAGGRTGGAGTTCATAMCCCATCCA 

HIV. 127 (SEQ ID NO: 50) 

CTAYTATGGGKTCYICrYTCTAACTGGTACCAYA 

20 HIV. 134 (SEQ ID NO: 51) 

ATCTGGTTGTGCTTGAATRATYCCYARTGCATA 

HIV. 143 (SEQ ID NO:52) 

CATGCATGGCTTCTCCTTTTAGYTGRCATTTAT 

HIV. 150 (SEQ ID NO:53) 
25 AACAGGCDGCYTTAACYGYAGYACTGGTGAAAT 

HIV. 159 (SEQ ID NO: 54) 

TGTCYCTGTAATAAACCCGAAAATTTTGAATTT 

Each amplifier probe contained, in addition to 
30 the sequences substantially complementary to the HIV 

sequences, the following 5' extension complementary to a 
segment of the amplifier multimer, 

AGGCATAGGACCCGTGTCTT (SEQ ID NO: 55) . 
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Each capture probe contained, in addition to 
the sequences substantially complementary to HIV DNA, the 
following downstream sequence complementary to DNA bound 
to the solid phase (XT1*) , 
5 CTTCTTTGGAGAAAGTGGTG (SEQ ID NO: 56) . 

In addition to the amplifier and capture 
probes, the following set of HIV spacer oligonucleotides 
was included in the hybridization mixture. 

10 HIV Spacer Oligonucleotides 

HIV.N0X1C7 (SEQ ID NO:57) 

TATAGCTTTHTDTCCRCAGATTTCTAYRR , 
HIV.NOX109 (SEQ ID NO:58) 

VCCAAKCTGRGTCAACADATTTCKTCCRATTAT , 

15 HIV.N0X124 (SEQ ID NO: 59) 

TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS , 
HIV.NOX129 (SEQ ID NO: 60) 

TCCTGCITTTCCYWDTYTAGTYTCYCTRY , 

HIV.NOX131 (SEQ ID NO: 61) 
2 0 YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD , 

HIV.NOX140 (SEQ ID NO: 62) 

AATTRYTGTGATATTTYTCATGDTCHTCTTGRGCCCT , 

HIV.NOX148 (SEQ ID NO: 63) 

GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT . 

25 

Microtiter plates were prepared as follows. 
White Microlite 1 Removawell strips (polystyrene 
microtiter plates, 96 wells/plate) were purchased from 
Dynatech Inc. Each well was filled with 200 jil 1 N HC1 
30 and incubated at room temperature for 15-20 min. The 

plates were then washed 4 times with IX PBS and the wells 
aspirated to remove liquid. The wells were then filled 
with 200 pi 1 N NaOH and incubated at room temperature 
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for 15-20 min. The plates were again washed 4 times with 
IX PBS and the wells aspirated to remove liquid. 

Poly (phe-lys) was purchased from Sigma 
Chemicals, Inc. This polypeptide has a 1:1 molar ratio 
of phe:lys and an average m.w. of 47,900 gm/mole. It has 
an average length of 309 amino acids and contains 155 
amines/mole. A 1 mg/ml solution of the polypeptide was 
mixed with 2M NaCl/lX PBS to a final concentration of 0.1 
mg/ml (pH 6.0) . 200 [ih of this solution was added to 
each well. The plate was wrapped in plastic to prevent 
drying and incubated at 30°C overnight. The plate was 
then washed 4 times with IX PBS and the wells aspirated 
to remove liquid. 

The following procedure was used to couple the 
15 oligonucleotide XT1* to the plates. Synthesis of XT1* 
was described in EPA 883096976. 20 mg disuccinimidyl 
suberate was dissolved in 300 fil dimethyl formamide 
(DMF) . 26 OD 260 units of XT1* was added to 100 fil 
coupling buffer (50 mM sodium phosphate, pH 7.8). The 
20 coupling mixture was then added to the DSS-DMF solution 
and stirred with a magnetic stirrer for 30 min. An 
NAP- 25 column was equilibrated with 10 mM sodium 
phosphate, pH 6.5. The coupling mixture DSS-DMF solution 
was added to 2 ml 10 mM sodium phosphate, pH 6.5, at 4°C. 
25 The mixture was vortexed to mix and loaded onto the 

equilibrated NAP- 25 column. DSS- activated XT1* DNA was 
eluted from the column with 3.5 ml 10 mM sodium 
phosphate, pH 6.5. 5.6 OD 260 units of eluted DSS- 
activated XT1* DNA was added to 1500 ml 50 mM sodium 
30 phosphate, pH 7.8. 50 pi of this solution was added to 
each well and the plates were incubated overnight. The 
plate was then washed 4 times with IX PBS and the wells 
aspirated to remove liquid. 

Final stripping of plates was accomplished as 
35 follows. 200 /iL of 0.2N NaOH containing 0.5% (w/v) SDS 
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was added to each well. The plate was wrapped in plastic 
and incubated at 65 °C for 60 min. The plate was then 
washed 4 times with IX PBS and the wells aspirated to 
remove liquid. The stripped plate was stored with 
5 desiccant beads at 2-8°C. 

A standard curve of HIV DNA was prepared by 
diluting cloned HIV DNA in HIV negative human serum and 
delivering aliquots of dilutions corresponding to a range 
of 10 to 200 tmoles (1 tmole = 602 molecules or 10 " 21 

10 moles) to wells of microtiter dishes prepared as 
described above. 

Sample preparation consisted of delivering 12.5 
Hi P-K Buffer (2 mg/ml proteinase K in 10 mM Tris-HCl, pH 
8.0/0.15 M NaCl/10 mM EDTA, pH 8 . 0/l%SDS/40Mg/ml 

15 sonicated salmon sperm DNA) to each well . Plates were 

covered and agitated to mix samples, incubated at 65 °C to 
release nucleic acids, and then cooled on the benchtop 
for 5 min. 

A cocktail of the HIV- specific amplifier and 
20 capture probes listed above was added to each well (50 
f moles capture probes, 50 f moles amplifier probes/well) . 
Plates were covered and gently agitated to mix reagents 
and then incubated at 65 °C for 30 min. 

Neutralization buffer was then added to each 
25 well (0.77 M 3- (N-morpholino) propane sulfonic acid/1.845 
M NaCl/0.185 M sodium citrate) . Plates were covered and 
incubated for 12-18 hr at 65°C. 

The contents of each well were aspirated to 
remove all fluid, and the wells washed 2X with washing 
30 buffer (0.1% SDS/0.015 M NaCl/ 0.0015 M sodium citrate). 

The amplifier multimer was then added to each 
well (40 pi of 2.5 fmole//il solution in 50% horse 
serum/0.06 M NaCl/0.06 M sodium citrate/0.1% SDS mixed 
1:1 with 4X SSC/0.1% SDS/0.5% "blocking reagent" 
35 (Boehringer Mannheim, catalog No. 109.6 176). After 
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covering plates and agitating to mix the contents in the 
wells , the plates were incubated for 15 min at 55 °C. 

After a further 5 min period at room 
temperature, the wells were washed as described above. 
5 Alkaline phosphatase label probe, disclosed in 

EP 883096976, was then added to each well (40 /il/well of , 
2.5 fmoles/jil) . After incubation at 55°C for 15 min, and 
5 min at room temperature, the wells were washed twice as 
above and then 3X with 0.015 M NaCl/0.0015 M sodium 
10 citrate. 

An enzyme -triggered dioxetane (Schaap et al., 
Tet. Lett. (1987) 28:1159-1162 and EPA Pub. No. 0254051), 
obtained from Lumigen, Inc., was employed. 20 /il 
Lumiphos 530 (Lumigen) was added to each well. The wells 

15 were tapped lightly so that the reagent would fall to the 
bottom and gently swirled to distribute the reagent 
evenly over the bottom. The wells were covered and 
incubated at 37 °C for 40 min. 

Plates were then read on a Dynatech ML 1000 

20 luminometer. Output was given as the full integral of 
the light produced during the reaction. 

Results are shown in the Table below. Results 
for each standard sample are expressed as the difference 
between the mean of the negative control plus two 

25 standard deviations and the mean of the sample minus two 
standard deviations (delta) . If delta is greater than 
zero, the sample is considered positive. 

Results from the standard curve of the HIV 
probes is shown in Table I. These results indicate the 

30 ability o_f these probe sets to detect 50 tmoles of the 
HIV DNA standard. 



WO 93/1 3223 PCI7US92/1 1168 

-27- 



Analyte HIV 
tmole/well 


Delta 


0 




XV 




20 


-0.51 


50 


0.39 


100 


1.93 


200 


5.48 


Example 3 
Detection of HIV Viral 


RNA 



HIV RNA was detected using essentially the same 

15 procedure as above with the following modifications. 

A standard curve of HIV RNA was prepared by 
serially diluting HIV virus stock in normal human serum 
co a range between 125 to 5000 TCID 50 /ml (TCID 50 is the 
50% tissue culture infectious dose endpoint) . A 

20 proteinase K solution was prepared by adding 10 mg 

proteinase K to 5 ml HIV capture diluent {53 mM Tris-HCl, 
pH 8/ 10.6 mM EDTA/ 1.3% SDS/ 16 pg/ml sonicated salmon 
sperm DNA/ 5.3 X SSC/ 1 mg/ml proteinase K) made 7% in 
formamide stored at -20°C. Equimolar mixtures of capture 

25 probes, label probes and spacer oligonucleotides were 
added to the proteinase K solution such that the final 
concentration of each probe was 1670 fmoles/ml. After 
addition of 30 ^1 of the probe/proteinase K solution to 
each well of microti ter plates prepared as above, 10 pi 

30 of appropriate virus dilutions were added to each well. 
Plates were covered, shaken to mix and then incubated at 
65°C for 16 hr. 

Plates were removed from the incubator and 
cooled on the bench top for 10 min. The wells were 

35 washed 2X as described in Example 2 above. The 15 X 3 
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multimer was diluted to 1 fmole/^l in Amp/Label diluent 
(prepared by mixing 2.22 ml DEPC- treated H 2 0 (DEPC is 
diethylpyrocarbonate) , 1.35 ml 10% SDS, 240 jil 1 M Tris 
pH 8.0, 20 fil horse serum, adjusted to 2 mg/ml in 
5 proteinase K and heated to 65 °C for 2 hr, then added to 
240 ill of 0.1 M PMSF and heated at 37°C for 1 hr, after 
which was added 4 ml DEPC- treated H 2 0, 4 ml 10 % SDS and 
8 ml 20X SSC) . The diluted 15 X 3 multimer was. added at 
40 pl/well, the plates sealed, shaken, and incubated at 

10 55 °C for 30 min. 

The plates were then cooled at room temperature 
for 10 minutes, and washed as described above. Alkaline 
phosphatase label probe was diluted to 2.5 fmoles//*l in 
Amp/Label diluent and 40 j*l added to each well. Plates 
15 were covered, shaken, and incubated at 55 »C for 15 min. 

Plates were cooled 10 min at room temperature, 
washed 2X as above and then.3X with 0.15 M NaCl/0.015 M 
sodium citrate. Substrate was added and luminescence 
measured as above. Sensitivity of the assay was about 
20 1.25 TCID 50 , as shown in the Table below. 

Table II 
TCID 50 delta 



25 



0.00 

1.25 0.11 

2.50 2.60 

5.00 6-37 

10.00 14.10 

50.00 90.70 
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gxfrmple 4 

Comparison of Clustered vs Interspersed Probe Setg 

HIV RNA was detected using essentially the same 
procedure as in Example 3, except for the following 
5 modifications . The RNA standard was prepared by 

transcription of a 9.0 KB HIV transcript from plasmid 
pBHBKlOS (Chang, P.S., et al., Clin. Biotech. 2:23, 1990) 
using T7 RNA polymerase. This HIV RNA was quantitated by 
hybridization with gag and pol probes captured by HAP 

10 chromatography. The RNA standard was serially diluted in 
the proteinase K diluent described above to a range 
between 2.5 to 100 atomoles per ml, and the equimolar 
mixtures of capture probes, label probes, and spacer 
oligonucleotides were added such that the ■ concentration 

15 of each probe was 1670 fmoles/ml. Two arrangements of 
capture and label probes were tested: scattered capture 
probes, such that capture probes are interspersed with 
label probes, and clustered capture probes, such that the 
capture probes are arranged in contiguous clusters with 

20 respect to label probes. The clustered probe sets are 
shown below. 

CLUSTERED HIV CAPTUR E PROBES 
HIV. 116 (SEQ ID NO: 14) 
25 TCTC CAYTTRGTRCTGTCY ITlTl'ClTrATRGC 

HIV. 117 (SEQ ID NO: 15) 

TYTYYTATTAAGYTCYCTGAAATCTACTARTTT 

HIV. 118 (SEQ ID N0:47) 

TATrCCTAAYTGRACTTCCCARAARTCYTGAGT 

30 HIV. 119 (SEQ ID NO:48) 

ACWYT^AATATYGCYGGTCATCCTTTCCAYCC 
HIV. 120 (SEQ ID NO: 16) 

TKTTYTAAARGGYTCYAAGATTTTTGTCATRCT 

HIV. 155 (SEQ ID N0:41) 
3 5 TAAAATTGTGRATRAAYACTCCCATTTGTACWG 
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HIV.156 (SEQ ID NO: 42) 

CTGCACTGTAYCCCCCAATCCCCCYTYTTCTTT 

HIV. 157 (SEQ ID NO: 43) 

TGTCTGTWGCTATYATRYCTAYTATTCTYTCCC 

5 HIV. 158 (SEQ ID NO: 44) 

TTRTRATTTGYTTTTGTARTTCTYTARTTTGTA 

HIV. 159 (SEQ ID NO: 54) 

TGTCYCTGTAATAAACCCGAAAATTTTGAATTT 

10 rLTTSTERED HIV AMPLI FIER PROBES 

HIV. 103 (SEQ ID NO: 45) 

CATCTGCTCCTGTRTCTAATAGAGCTTCYTTTA 

HIV. 104 (SEQ ID NO: 5) 

TTCCTGGCAAAYYYATKTCTyCTAMTACTGTAT 

15 HIV. 105 (SEQ ID NO: 6) 

CTCCAATTCCYCCTATCATTTTTGGYTTCCATY 

HIV. 106 (SEQ ID NO: 7) 

KTATYTGATCRTAYTGTCYYACTTTGATAAAAC 

HIV. 108 (SEQ ID NO: 8) 
20 GTTCACAGGYGTAGGTCCTACYAATAYTGTACC 

HIV. 110 (SEQ ID NO: 9) 

YTCAATAGGRCTAATKGGRAAATTTAAAGTRCA 

HIV. Ill (SEQ ID NO: 46) 

ATCCATYCCTGGCTTTAATTTTACTGGTACAGT 

25 HIV. 112 (SEQ ID NO: 10) 

YTCTGTCAATGGCCATTGYTTRACYYTTGGGCC 

HIV. 113 (SEQ ID NO: 11) 

TKTACAWATYTCTRYTAATGCTTTTATTTTYTC 

HIV. 114 (SEQ ID NO: 12) 
30 AAYTYTTGAAATYTTYCCTTCCTriTCCATHTC 

HIV. 115 (SEQ ID NO: 13) 

AAATAYKGGAGTATTRTATGG ATTYTCAGGC CC 

HIV. 121 (SEQ ID NO: 17) 

CATGTATTGATADATRAYYATKTCTGGATTTTG 

35 
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HIV.122 (SEQ ID NO: 18) 

TATYTCTAARTCAGAYCCTACATACAAATCATC 
HIV. 123 (SEQ ID NO: 19) 

TCTYARYTCCTCTATTTTTGYTCTATGCTGYYC 
5 HIV. 125 (SEQ ID N0:20) 

AAGRAATGGRGGTTCTTTCTGATGYTTYTTRTC 
HIV. 126 (SEQ ID NO: 49) 

CCATTTRTCAGGRTGGAGTTCATAMCCCATCCA 
HIV. 127 (SEQ ID NO:50) 

10 CTAYTATGGGKTCYKTYTCTAACTGGTACCAYA 
HIV. 128 (SEQ ID NO: 21) 

TRGCTGCyCCATCTACATAQAAVGTTTCTCCnC 
HIV. 130 (SEQ ID NO: 22) 

GACAACYTTYTGTCTTCCAYTGTYAGTWASATA 
15 HIV. 132 (SEQ ID NO: 23) 

YGAATCCTGYAAVGCTARRTDAATTGCTTGTAA 
HIV. 133 (SEQ" ID NO:24) 

YTGTGARTCTCTYACTATRTTTACTTCTRRTCC 
HIV. 134 (SEQ ID NO: 51) 

20 ATCTGGTTGTGCTTGAATRATYCCYARTGCATA 
HIV. 135 (SEQ ID NO: 25) 

TATTATTTGAYTRACWAWCTCTGATTCACTYTK 
HIV. 136 (SEQ ID NO:26) 

CAGRTARACYTTTTCCTTTTTTATTARYTGYTC 
25 HIV. 137 (SEQ ID NO: 27) 

TCCTCCAATYCCTTTRTGTGCTGGTACCCATGM 
HIV. 138 (SEQ ID NO: 28) 

TCCHBBACTGACTAATYTATCTACTTCTTCATT 
HIV. 139 (SEQ ID NO:29) 

30 ATCTATTCCATYYAAAAATAGYAYYTTYCTGAT 
HIV. 141 (SEQ ID NO: 30) 

GTGGYAGRTTAAARTCAYTAGCCATTGCTYTCC 
HIV. 142 (SEQ ID NO:31) 

CACAGCTRGCTACTATTTCYTTYGCTACYAYRG 
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HIV.143 



(SEQ ID NO: 52) 



CATGCATGGCTTCYCCTTTTAGYTGRCATTTAT 



HIV. 144 



(SEQ ID NO:32) 



RYTGCCATATYCCKGGRCTACARTCTACTTGTC 



5 



HIV. 145 



(SEQ ID NO: 33) 



IX3ATWAYTTTTCCTTCYARATGTGTACAATCTA 



10 



HIV. 147 



HIV. 146 



(SEQ ID NO: 34) 

CTATRTAKCCACTRGCYACATGRACTGCTACYA 
(SEQ ID NO: 35) 

CYTGYCCTGTYTCTGCTGGRATDACTTCTGCTT 



HIV. 149 (SEQ ID NO:36) 

TGSKGCCATTGTCTGTATGTAYTRYTKTTACTG 
HIV. 150 (SEQ ID NO: 53) 

AACAGGCDGCYTTAACYGYAGYACTGGTGAAAT 
15 HIV. 151 (SEQ ID NO: 37) 

GAATKCCAAATTCCTGYTTRATHCCHGCCCACC 
HIV. 152 (SEQ ID NO: 38) 

ATTCYAYTACYCCTTGACTTTGGGGRTTGTAGG 
HIV. 153 (SEQ ID NO: 39) 
20 GBCCTATRATTTKCTTTAATTCHTTATTCATAG 
HIV. 154 (SEQ ID NO:40) 

CTSTCTTAAGRTGYTCAGCYTGMTCTCTTACYT 



25 analyte/probe/proteinase K solution to each well, 10 /tl 
of normal human serum was added and the assay carried out 
as described in Example 3. As shown in Table III, the 
sensitivity of the assay with scattered versus the 
clustered capture arrangement was similar. Using the 

30 clustered capture extenders sensitivity was 50 to 100 
tmoles, whereas using the scattered capture extenders, 
sensitivity was 100 to 500 tmoles. 



After addition of 30 jtl of the 
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Probe Arrangement 



Analyte 
tmoles 



Delta 



Clustered 



10 



15 



Scattered 



0 
25 
50 
100 
500 
1000 
0 
25 
50 
100 
500 
1000 



-0.16 
0.36 
0.65 
4.45 
6.24 

-0.24 
0.25 

-0.11 
2.52 
4.79 



Modifications of the above -described modes for 
20 carrying out the invention that are obvious to those of 
skill in biochemistry, nucleic acid hybridization assays, 
and related fields are intended to be within the scope of 
the following claims. 



25 



30 



35 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Irvine, Bruce D. 
5 Horn, Thomas 

Chang, Chu-An 

fii) TITLE OF INVENTION: HIV PROBES FOR USE IN SOLUTION 
PHASE SANDWICH HYBRIDIZATION ASSAYS 

(iii) NUMBER OF SEQUENCES: 63 

10 (iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Morrison & Foerster 

(B) STREET: 755 Page Mill Road 

(C) CITY: Palo Alto 

(D) STATE: California 

(E) COUNTRY: USA 

(F) ZIP: 94304-1018 

15 ( V ) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version ffl.25 

(vi) CURRENT APPLICATION DATA: 
20 (A) APPLICATION NUMBER: 07/813,583 

(B) FILING DATE: 23-DEC-1991 

(C) CLASSIFICATION: 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Thomas E. Ciotti 

(B) REGISTRATION NUMBER: 21,013 

25 ( C ) REFERENCE/DOCKET NUMBER: 22300-20150.00 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 415-813-5600 

(B) TELEFAX: 415-494-0792 

(C) TELEX: 706141 

30 (2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

35 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
CGTGGAGACA CGGGTCCTAT GCCT 24 
(2) INFORMATION POR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 60 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
GATGTGGTTG TCGTACTTGA TQTGGTTGTC GTACTTGATG TGGTTGTCGT ACTTGCGTAG 



(2) INFORMATION FOR SEQ ID NO: 3: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 



20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
TCCACGAAAA AAAAAA 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 12 base pairs 

(B) TYPE: nucleic acid 

(C) STR!V." ; !DEDNESS r single 

(D) TOPr..:X5Y: l„..sar 



3Q (xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

CAGTCACTAC GC 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 33 base pairs 
35 (B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

5 33 
TTCCTGGCAA AYYYATKTCT YCTAMTACTG TAT 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 
10 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

CTCCAATTCC YCCTATCATT TTTGGYTTCC ATY 
(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

KTATYTGATC RTAYTGTCYY ACTTTGATAA AAC 
25 (2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
GTTGACAGGX GTAGGTCCTA CYAATAXTGT ACC 
(2) INFORMATION FOR SEQ ID NO: 9: 



35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
YTCAATAGGR CTAATKGGRA AATTTAAAGT RCA 33 



(2) INFORMATION FOR SEQ ID NO: 10: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
YTCTGTCAAT GGCCATTGYT TRACYYTTGG GCC 33 
(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
TKTACAWATY TCTRYTAATG CTTTTATTTT YTC 33 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
"(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
3 5 AAYTYTTGAA ATYTTYCCTT CCITTTCCAT HTC 



33 
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(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
5 (D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
AAATAYKGGA GTATTRTATG GATTYTCAGG CCC 
10 (2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS ; 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
TCTCCAYTTR GTRCTGTCYT TTTTCTTTAT RGC 
(2) INFORMATION FOR SEQ ID NO: 15: 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
TYTYYTATTA AGYTCYCTGA AATCTACTAR TTT 
(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
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TKTTYTAAAR GGYTCYAAGA TTTTTGTCAT RCT 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 33 base pairs 
5 (B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
10 CATGTATTGA TADATRAYYA TKTCTGGATT TTG 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
" (D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
TATYTCTAAR TCAGAYCCTA CATACAAATC ATC 
(2) INFORMATION FOR SEQ ID NO: 19: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
TCTYARYTCC TCTATTTTTG YTCTATGCTG YYC 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
AAGRAATGGR GGTTCTTTCT GATGYTTYTT RTC 
(2) INFORMATION FOR SEQ ID NO: 21: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
(D> TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
TRG CTGCYCC ATCTACATAG AAVGTTTCTG CWC 
(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

20 

GACAACYTTT TGTCTTCCAY TGTYAGTWAS ATA 
(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 
25 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
2q YGAATCCTGY AAVGCTARRT DAATTGCTTG TAA 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
35 (B) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 



YTGTGARTCT GTYACTATRT TTACTTCTHR TCC 
(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



10 

(xi) SEQUENCE DESCRIPTION? SEQ ID NO: 25 
TATTATTTGA YTHACWAWCT CTGATTCACT YTK 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
CAGRTARACY TnTCCTTTT TTATTARYTG YTC 
(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

TCCTCCAATY CCTTTRTGTG CTGGTACCCA TGM 
(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 33 base pairs 
35 (B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY; linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

5 

TCCHBBACTG ACTAATYTAT CTACTTGTTC ATT 
(2) INFORMATION FOR SEQ ID NO:29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 
10 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
ATCTATTCCA TYYAAAAATA GYAYYTTYCT GAT 
(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
GTGGYAGRTT AAARTCAYTA GC CATTGCTY TCC 
25 (2) INFORMATION FOR SEQ ID NO:31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

-30 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
CACAGCTRGC TACTATTTCY TTYGCTACYA YRG 
(2) INFORMATION FOR SEQ ID NO: 32: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
RYTGCCATAT YCCKGGRCTA CARTCTACTT GTC 
(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33: 
DGATWAYTTT TCCTTCYARA TGTGTACAAT CTA 
(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
CTATRTAKCC ACTRGCYACA TGRACTGCTA CYA 
(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
35 CYTGYCCTGT YTCTGCTGGR ATDACTTCTG CTT 
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(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 
5 (D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
TGSKGCCATT GTCTGTATGT AYTRYTKITA CTG 
10 (2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
GAATKCCAAA TTCCTGYTTR ATHCCHGCCC ACC 
(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

ATTCYAYTAC YCC3TGACTT TGGGGRTTGT AGG 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 33 -base, pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



25 



30 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
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GBCCTATRAT TTKCTTTAAT TCHTTATTCA TAG 
(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
10 CTSTCTTAAG RTGYTCAGCY TGMTCTCTTA CYT 

(2) INFORMATION FOR SEQ ID NO: 41: 

SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

TAAAATTGTG RATRAAYACT GCCATTTGTA CWG 
(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(i) 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 
CTGCACTGTA YCCCCCAATC CCCCYTYTTC TTT 
(2) INFORMATION FOR SEQ ID NO: 43: 

30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



35 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
TGTCTGTWGC TATYATRYCT AYTATTCTYT CCC 
(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44; 

TTRTRATTTG YTTTTGTART TCTYTARTTT GTA 

(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 33 base pairs 
15 (b) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
20 CATCTGCTCC TGTRTCTAAT AGAGCTTCYT TTA 33 
(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 
25 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
ATCCATYCCT GGCTTTAATT TTACTGGTAC AGT 33 
(2) INFORMATION FOR SEQ ID NO: 47: 



-30 



35 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
TATTCCTAAY TGRACTTCCC ARAARTCYTG AGT 
(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 49: 
ACWYTGGAAT ATYGCYGGTG ATCCTTTCCA YCC 
(2) INFORMATION FOR SEQ ID NO: 49: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 
CCATTTRTCA GGRTGGAGTT CATAMCCCAT CCA 
(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

CTAYTATGGG KTCYKTYTCT AACTGGTACC AYA 
(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 33 base pairs 
35 (B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 
5 ATCTGGTTGT GCTTGAATRA TYCOCARTGC ATA 33 
(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 
10 ' (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52: 
CATGCATGGC TTCYCCTTTT AGYTGRCA3T TAT 33 

15 

(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
20 (D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 
AACAGGCDGC YTTAACYGYA GYACTGGTGA AAT 
25 (2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
TGTCYCTGTA ATARACCCGA AAATTTTGAA TTT 
(2) INFORMATION FOR SEQ ID NO: 55: 



35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:55: 
AGGCATAGGA CCCGTGTCTT 
(2) INFORMATION FOR SEQ ID NO: 56: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56 

CTTCTTTGGA GAAAGTGGTG 

(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:57: 
TATAGCTTTH TDTCCRCAGA TTTCTAYRR 
(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:58: 
35 VCCAAKCTGR GTCAACADAT TTCKTCCRAT TAT 



WO 93/13223 



PCT/US92/11168 



-50- 

(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
5 (D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 
TGGTGTGGTA ARYCCCCACY TYAAYAGATG YYS 
10 (2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
TCCTGCTTTT CCYTOTYTAG TYTCYCTRY 
(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

YTCAGTYTTC TGATTTGTYG TDTBHKTNAD RGD 

(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 
30 - - (A) LENGTH: 37 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 



WO 93/13223 



PCT/US92/11168 



-51- 

AATTRYTGTG ATATTTYTCA TGDTCHTCTT GRGCCTT 
(2) INFORMATION FOR SEQ ID NO:63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 
10 GCCATCTKCC TGCTAATTTT ARDAKRAART ATGCTGTYT 



15 
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Cycles, Procedures, and Sequences 
Used to Synthesize the 15X Comb 



Contained on the 3)5" floppy disk 
for the 380B DNA Synthesizer 
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5'- SST STT TS6 TT6 TTS TTS TTS TTS TTS TT6 TTS TTS 



TTB TTS TTS TTS TTS TTT TTT TTT TTT TTT . TTT TT -3' 



DNft SEQUENCE 
VERSION 2.00 

SEQUENCE NAME: 1SX-2 

SEQUENCE LENSTH: 10 

□ATE: Aug 27. 199 

TIME: U:aS 

COMMENT: 



S'- 77T SAC T6S T 



-3* 
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PTLg m*he ■ access PflTF CREATED EILLMBSi I ^ ACCESS HPTE CREATED . 

FILE TYPEi SYNTHESIS CYCLE 



S.4XSC-5 


08 


27, 


1991 


08 


27 


1.2XD-6 


08 


27, 


1991 


08 


27 


ssceaf3 


01 


07. 


1990 


01 


07 


10ceaf3 


01 


07 r 


1990 


01 


07 


10hpaf3 


01 


07, 


1990 


01 


07 


10rnaaf3 * 


01 


07. 


1990 


01 


07 


cef3 


01 


07. 


1990 


01 


07 


1«haf3 


01 


07. 


1990 


01 


07 


10rnaf3 


01 


07. 


1990 


01 


07 


ceaff 


01 


07, 


1990 


01 


07 


hpaf 1 


01 


07. 


1990 


01 


07 


rnaaf 1 


01 


07. 


1990 


01 


07 


sscef 1 


01 


07. 


1990 


01 


07 


I0cefl 


01 


07. 


1990 


01 


07 


rnaf I 


01 


07. 


1990 


01 


07 



1391 
1991 
1990 
1990 
.1990 
1990 
1990 
1990 
1950 
1990 
1990 
1990 
1990 
1990 
1990 



B.4XS-S 
I .ZX-G 
ceaf3 
hpaf 3 
maaf3 
aaeaf3 
10cef3 
rnaf 3 

.91 

aawBB> ■ 

lOceaf 1 
10hpaf 1 
lOrnaaM 
eef 1 
10hpf I 
10rnaf 1 



08 27. 

08 27. 

01 07. 

01 07. 



01 
01 
01 
01 
0! 
01 
01 
01 
01 
01 
01 



07. 
07. 
07. 
07. 
07 , 
07. 
07. 
07. 
07, 
07. 
07. 



1991 
1991 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 



08 
08 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



27 
27 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 



1991 
1991 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
1990 



FILE TYPE: BOTTLE CHAN6E PROCEOURE 



be 18 
be 16 
be 14 
be 1Z 
be 10 
be 8a 
be 6 
be * 
be 2 



CAP-PRIH 
deprce 
deprhp 
deprna 



STD PREP 



1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
07 0t . 1986 



07 01 

07 01 

07 01 

07 01 

07 01 

07 01 

07 01 

07 01 



07 01 . 1986 be 17 

07 01 , 1986 be IS 

07 01 . 1986 be t3 

07 01 ,1966 be 1 1 

07 01 . 1986 be 9 

07 01 . 1986 be 7 

07 01 . 1 986 be S 

07 01 , 1986 be 3 

07 01 , 1386 be 1 



1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
87 01 . 1986 



07 01 , 

07 01 , 

07 01, 

07 01, 

07 0! 

07 01 

07 01 

07 01 



07 01, 1986 

07 01. 1986 

07 01 . 1986 

07 01 . 1986 

07 01 . 1986 

07 01 , 1986 

07 01 , 1986 

07 01 . 1986 

07 01 . 1986 



FILE TYPE: END PROCEDURE 



'08 27, 1991 88 27. 1991 

10 08. 1990 10 08. 1990 

10 08, 1990 10 08. 1990 

10 08. 1990 10 08, 1980 

FILE TYPE,: 
08 27. 1991 08 27. 1991 
FILE TYPE: 



:lean0O3 07 01. 1986 07 01 . 1986 



08 


27. 


1991 


08 


27, 


to 


08. 


1990 


10 


08. 


10 


08. 


1990 


10 


08. 


10 


08. 


1990 


10 


08, 



CE NH3 
deprce 10 
deprhp 10 
deprna f 0 



BE6IN PROCEDURE 

phoa003 07 01. 1986 -07 01 . 1986 
SHUT-DOWN PROCEOURE 



15X-2 



FILE TYPE: ONA SEQUENCES 
08 27. 1991 08 27. 1991 . ISK-I W 27. 1991 08 27. 1991 
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STEP FUNCTION STEP 
NUMBER tt NftHE HUE 



! 


1(9 


*18 To Waste 


3 


2 


9 


$18 To Column 


10 


3 


2 


Reverse Flush 


5 


A 
** 


1 


Black Flush 


3 


5 


5 


Advance FC 


1 


6 


• 28 


Phos Preq 


3 


7 


+45 


Group 1 On 


1 


8 


90 


TET To Column 


10 


3 


i 5 


« . ^ _ _ 1 i 
OTiti to UWl 1 


q 


10 


90 


TET To Column 


4 


1 1 


-45 


Group 1 Off 


1 


IZ 


♦47 


Group 2 On 


1 


13 


90 


TET To Column 


10 


14 


20 


8+TET To Col Z 


a 


15 


90 


TET To Column 


4 


16 


-48 


6roup 2 Off 


\ 


17 


+49 


6roup 3 On 


i 


18 


90 


TET To Column 


10 


19 


21 


B+TET To Col 3 


8 


20 


90 


TET To Column 


4 


21 


-50 


Group 3 Off 


1 


22 


4 


Wait 


15 


23 


+45 


6roup 1 On 


t 


24 


90 


TET To Column 


10 


25 


19 


B+TET To Col 1 


8 


ZS 


90 


TET To Column 


4 


27 


-46 


Group 1 Off 


1 


28 


+47 


Group 2 On 


1 


29 


90 


TET To Column 


10 


3a 


' 20 


B+TET To Col 2 


8 


31 


90 


TET To Column 


4 


32 


-48 


Group 2 Off 


1 


33 


+49 


Group 3 On 


1 


34 


90 


TET To Column 


10 


35 


21 


B+TET To Col 3 




36 


90 


TET To Column 


4 


37 


-50 


Group 3 Off 


1 


38 


4 


Wait 


30 


39 


+45 


Group ) On 


1 


*e 


90 


TET To Column 


10 


41 


19 


8+TET To Col 1 


8 


42 


90 


TET To Column 


4 


43 


-46 


Group 1 Off 


1 
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STEP 


ACTIVE FOR BASES 


e t. e r* 

SrtFE * 


A 


S 


P 


T 


3 


0* 


7 


STEP 


Yea 


Yes 


Yea 


Yes 


Yea 


Yes 


Yes 


Yes 


Yea 


Yea 


Yea 


Yes 


Yea 


Yes 


Yea 


Yes 


Yea 


Yea 


Yea 


Yes 


Yea 


Yea 


Yes 


Yes 


Yea 


Yea 


Yea 


Yes 


Yes 


Yes 


Yes 


Yea 


Yea 


Yea 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yea 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yet 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yea 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yea 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes. 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yeas Yes Yes Yes Yes Yes 


Ye 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Tea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Y a 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


' Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yea 


Yes 


Yes 


Yas 


Yas 


Yea 


Yes 


Yea 


Yaa 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yaa 


Yea 


Yes 


Yes 


Yes 


Yea 


Yes 


Yas 


Yaa 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yaa 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yaa 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yaa 


Yaa 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yea 


Yaa 


Yes 


Yes 


Yes 


Yea 


Yes 


Yas 


Yaa 


Yea- 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 



(Continued next paae. ) 



WO 93/13223 



-56- 



PCT/US92/11168 



STEP 




NUMBER* 


tt 


44 


+47 


AS 


30 


46 


20 


47 


90 


48 


-48 


49 


+49 


53 


90 


51 


• 21 


52 


90 


53 


-50 


S* 


* 


55 


+45 


55 


90 


57 


19 


58 


90 


59 


-46 


60 


+47 


61 


90 


62 


20 


63 


90 


64 


-48 


65 


+49 


66 


90 


67 


21 


68 


90 


69 


-50 


78 


4 


71 


+45 


72 


90 


73 


19 


74 


90 


75 . 


-46 


76 


'♦47 


77 


90 


78 


20 


79 


90 


80 


-48 


81 


+49 


82 


90 


83 


" 21 


84 


90 


85 


-50 


86 


4 


87 


+45 


88 


' 90 



Srouo 2 On 
TET To Column 
B+TET To Coi 2 
TET Ta Column 
Group 2 Off 
group 3 On 
TET To Column 
B+TET To Col 3 
TET To Column 
6roup 3 Off 
Wait 

6roup 1 On 
TET To Column 
B+TET To Col I 
TET To Column 
6roup 1 Off 
Group 2 On 
TET To Column 
B+TET To Col 2 
TET To Column 
Group 2 Off 
Group 3 On 
TET To Column 
B+TET To Col J 
TET To Column 
Group 3 Off 
Uait 

Group I On 
TET To Column 
B+TET To Col \ 
TET To Column 
Group 1 Off. 
Group 2 On 
TET To Column 
B+TET To Col 2 
TET To Column 
Group 2 Off 
Group 3 On 
TET To Column 
B+TET To Col 3 
TET To Column 
Group 3 Off 
Walt 

6roup 1 On 
TET To Column 



STEP 
TIHE 

I 

10 
8 
4 
1 
1 

10 
3 
4 

1 

30 

\ 

10 
8 
4 

1 
1 

10 
8 
4 

1 
I 

10 
8 
4 

1 

30 

\ 

10 
8 
4 

1 
1 

10 
8 
4 

I 
1 

* 10 
8 
4 

I 

30 

I 

10 



STEP ACTIVE FOR BASES 
a B C T § i 1. 



Yes Yes 
Yea Yes 
Yes Yes 
Yes Yes 
Yes Yea 
Yes Yea 
Yes Yes 
Yes Yea 
Yes Yea 
Yes Yes 
Yes Yes 
Yes Yea 
Yes Yea 
Yes Yea 
Yes Yea 
Yes Yes 
Yes Yes 
Yes Yea 
Yes Yes 
Yes Yea 
Yes Yes 
Yes Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yes 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yes 
Yes Yea 
Yea Yes 
Yea Yea 
Yea Yea 
Yea Yes 
Yea Yea 
Yea Yea 
Yea Yea 



Yes Yes 
Yes Yes 



Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yea 
Yes Yes 
Yes- Yes 
Yea Yea 
Yea Yea 
Yes Yea 
Yes Yea 
Yea Yea 
Yea Yea 
Yes Yea 
Yea Yea 
Yes Yea 
Yes Yes 
Yea Yea 
Yea Yea 
Yea Yea 
Yes Yea 
Yes Yea 
Yea Yea 
Yea Yea 
Yes Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yes Yea 
Yes Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 
Yea Yea 



Yes Yea Yes 
Yes Yea Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yea 
Yea Yea Yes 
Yes Yes Yes 
Yes Yea Yea 
Yea Yea Yea 
Yea Yea Yes 
Yea Yea Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes" Yea 
Yea Yea Yea 
Yea Yes Yes 
Yes Yes Yes 
Yea Yea Yea 
Yea Yea Yea 
Yea Yes Yea 
Yea Yes Yes 
Yes Yes Yes 
Yea Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yea Yea 
Yea Yea Yea 
Yea Yea Yea 
Yea Yes Yea 
Yea Yea Yea 
Yea Yea Yea 
Yea Yes Yea 
Yes Yea Yea 
Yea Yes Yea 
Yes Yes Yea 
Yes Yes Yea 
Yes Yes Yes 
Yes Yes Yes 
Yea Yes Yea 
Yea Yes Yea 
Yea Yes Yea 
Yea Yes Yea 



SAFE 
STEP 

Yea . 

Yea 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Ye* 

Yes 

Yes 

Yes 

Yea 

Yea 

Yes 

Yes 

Yea 

Yea 

Yea 

Yea 

Yes 

Yea 

Yea 

Yea 

Yes 

Yes 

Ye 

Yes 

Yes 

Ye 

Yea 

Yea 

Yea 

Yea 

Yea 

Yes 

Yea 

Yes 

Yea' 

Yea. 
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STEP 


FUNCTION 


STEP 


NUMBER* 


tt 


NflRE 


TTME 


a o 
03 


i a 
1 9 


D+ 1 E. 1 1 O LOl 1 


_ 8 


OA 

SB 


90 


TCT Trt Pftliiiim 
I C 1 1 O lUPln 


4 




A C 

-4b 


oroup i U' > 


1 


9Z 


+47 


oroup L un 


1 

t0 


AT 






94 


20 


q. TPT T*» P - T ^ 


8 


Off 

35 


90 


TPT T. Pa 1 nam 

let i o LOiumn 


4 


ac 


* -48 


group Z 


t 


97 


+49 


Group 3 On 


1 


98 


90 


T£T To Column 


10 


99 


21 


Q .TPT T*» P*»t 

B+TET TO UOl 3 


8 


1 00 


90 


TET To Column 


4 


101 


-50 


ft T ft A 

Group 3 Off 


1 


102 


4 


Welt 


30 


103 


+45 


Sroup 1 On 


l 
i 


104 


90 


TET To Column 


ia 


105 


19 


B+TET To Col 1 


a 


106 


90 


TET To Column 


A 
«r 


107 


-46 


Sroup 1 Off 


1 
1 

f 

1 


108 


+47 


Sroup 2 On 


109 


90 


TET To Column 


1 V 


1 10 


20 


8+TET To Col Z 


p 


111 


90 


TPT T ft _ 1 . . 

TET To Column 


4 


1 12 


-48 


Sroup 2 Off 


\ 


1 1 3 


+49 


Sroup 3 On 


| 


1 1 4 


90 


TET To Column 


10 


t 15 


21 


ft i TPT T — ft — 1 ^ 

8+TET To Col 3 


g 


1 1 5 


90 


T*PT T_ ft — 1 ..mb 

TET To Column 


4 


1 1 7 


-50 


Sroup 3 Orr 


1 


1 1 8 


4 


Ualt 


30 


1 1 9 


+45 


6roup 1 On 




120 


90 


TET To Column 


1 w 


121 


| * ft 

19 


fl . TP T T* _ ft— 1 | 

B+TfcT To COl I 


a 


1ZZ 


96 


TET To Column 


4 


123 


-46 


Sroup 1 Off 


1 


124 


+47 


Sroup 2 On 


1 


125 


90 


TET To Column 


te 


126 


20 


8+TET To Col 2 


8 


127 


90 


TET To Column 




128 


-48 


6roup 2 Of f 


t 


129 


♦49 


Group 3 On 


1 


130 


90 


TET To Column 


10 


131 


21 


B+TET To Col 3 


8 


132 


90 


TET To Column 


4 


133 


-50 


Group 3 Of f 


1 
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STEP 


ACTIVE FOR BASES 


SAFE 


A 


6 


r 


T 


5 


6 


7 


STEP 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 

ICS 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


ICS 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


V A « 

I O 3 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


T BB 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Y*« 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


T a 3 


ICS 


l S3 


Yes 


Yes 


Yea 


\j 

t ea 


\/ 

I S3 


Tes 


T Q3 


Ya« 

i a a 


Yes 


Yes 


Yes 


Yes 


Yes 


T 99 


V.t 

T 63 


Yea 
tea 


Yes 


Yes 


Yes 


Yes 


Yes- 


v. ■ 

yes 


t ea 


*ea 


Yes 


Yes 


Yes 


Yes 


Yes 


Tes 


tos 


v*« 

t ea 


Yes 


Yes 


Yes 


Yes 


Yes 


Vam 

res 


Tes 


TOS 


Yes 


Yes Yes 


Yes 


Yes 


Yes 


Tes 


Tes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Vma 

Tes 


tos 


Yes Yes 


Yes 


Yes 


Yes 


Yes 
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Tes 


Tea 


Yes 


Yes 


Yes 


Yes 


Yes 
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Tes 


t ea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Tes 


tos 
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Yes 


Yes 


Yes 


Yes 


Tes 
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TQa 


Yes 


Yes 


Yes 


Yes 


Yes 


Tes 


Tes 


t oa 
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Yes 


Yes 


Yes 


Yes 
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T Ba 


Yea 
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Yes 
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Y«« 
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Y«« 
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Yes 


Yes 


Yes 


Yes 


Yes 
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Yea 


Yes 


Yes 


Yes 


Yes 


Yes 
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Tes 


TQa 


Y*a 

1 Q3 


Yes 


Yes 


Yes 


Yes 


Y s 


Tes 


tea 


Yaa 

IB3 


Yes 


Yes 


Yes 


Yes 


Yes 


tos 


t oa 


Y»a 

I Oa 


Yes 


Yes 


Yes 


Yes 


Yes 


. TOS 


Tea 


Y*a 

Toa 


Yes 


Yes 


Yes 


Yes 


Yes 




Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
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Yes 
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Yes 
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Yes 
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Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes-r 
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STEP 


FUNCTION 


STEP 


NUMBER* 

«LVswiL^U&i9Upw 


it 


NAME 


TTHE 








134 


4. 


Wait 


-30 




10 

1 V 


it 18 To Uaste 


S 


136 


2 


Reverse Flush 

I \ C ▼ w 1 W W ■ » w w ■ ■ 


5 




t 
i 


Slock Flush 


4 


138 


SI 


$15 To Uaste 


3 


139 


13 


$15 To Colurin 


22 


140 


10 


$18 To Uaste 


5 


141 


4 


Uait 


38 


142 


2 


Reverse Flush 


6 


143 


I 


Block Flush 


4 

!9 


144 






145 




Flush to Uaste 


5 


14S 


q 


$18 To Column 


10 


147 




Reverse Flush 


5 


148 


q 


±18 To Colunn 


10 


149 


£ 


Reverse Flush 


5 




a 

3 


±18 To Colunn 


10 


151 


7 


R^verSA Flush 


S 


152 


t 

1 


R 1 nrk Flush 


4 


153 






I 


1 54 
i a** 


b 


U»* t Pant 


1 
1 




J f 


Qm 1 av 3 Pulse 


155 


06 


214 To Waste 


3 


1S7 


TCI 


±17 To Uaste 


3 


158 


1 0 


$18 To Uaste 

^ 1 v 1 'w w^«»w w *w 


5 


158 


q 


$18 To Colunn 


20 


160 


f 1 
I 1 


±17 To Colunn 


60 


161 




±14 To Colunn 


20 


162 


7 


Reverse Flush 


7 


163 


n 


*I7 To Colunn 


IS 


154 


34 


Flush to Uaste 


5 


165 


11 


*17 To Colunn 


15 


166 


1 2 


Reverse Flush 


5 


167 


14 


*I4 To Colunn 


20 


1S8 


.34. 


Flush to Uaste 


10 


169 


7 


Uaste-Battle 


I 


170 


9 


*18 To Colunn 


10 


171 


2 


Reverse Flush 


5 


172 . 


.9 


«18 To Colunn 


10 


173 


2 


Reverse Flush 


5 


174 


9 


$18 To Colunn 


10 


175 


2 


Reverse Flush 


5 


176 


1 


Block Flush 


3 



STEP ACTIVE FOR BASES 
ft B C T 5 S 7. 



Yes 
Yes 
Yes 



Yes Yes Yes 
Yes Yes Yes 
Yes Yes 



Yes Yes 
Yes Yes 



Yes 
Yes 

Yes Yes Yes Yes 



Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Ye? Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes 



Yes 
Yes 
Yes 



Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes 



Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yea Yes Yes Yes Yes Yes 



SAFE 
SIEE 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes- 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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STEP FUNCTION 
NUMBER tt NflHE 



1 


10 


$18 To Waste 


2 


9 


SI 8 To Column 


<j 


2 


Reverse Flush 


4, 


1 


Block Flush 


c 
w 


5 


Advance FC 


g 


• 28 


Phos Prep 


7 


+45 


6roup t On 


3 


90 


TET To Column 


g 


19 


8+TET To Col i 




90 


TET To Column 


1 1 


-46 


6roup 1 Off 


i *> 


+47 


6pouq 2 On 




90 


TET To Column 




20 

fa W 


B+TET To Col 2 




90 


TET To Column 


1 0 


-Aft 


fir-nun 2 Off 

vl UU^J fa W i » 


1 7 




fir»min 3 On 


i a 




TET To Column 






B+TET To Col 3 


20 


90 


TET To Column 


21 


-50 


Srouo 3 Off 




4 


Wait 


CO 




Cf»nnn 1 On 
or uum ■ wii 


^ A 




TCT T rt Caltiinn 
1 c i io wuiunn 


63 


1 Q 


R+TPT To Col 1 

QTICI 1 w WW * 1 


2G 


90 


TET To Column 


27 


-46 


Group 1 Off 


23 


♦47 


Sroup 2 On 


29 


99 


TET To Column 


30 


20 


B+TET To Col 2 


31 


> 98 


TET To Column 


32 


-48 


6roup 2 Off 


33 


+49 


6roup 3 On 


34 


98 


TET To Column 


35 


21 


B+TET To Col 3 


36 


99 


TET To Column 


-37 


rS0 


i 6roup_3 Off 


38 


4 


Wait 


39 


+4S 


Sroup 1 On 


40 


99 


TET To Column 


41 


19 


8+TET To Col 1 


42 


99 


TET To Column 


43 


-46 


Group 1 Off 



STEP STEP ACTIVE FOR BASES SAFE 



Tt HE 

3 


ft 


5 


c 


T 


5 


S 


7 


STEP 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


10 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


5 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


3 


Yes 


Yes 
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Yes 


Yes 


Yes 


Yes 


Yes 


1 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


3 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
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Yes 


1 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


10 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


a 


_ _ 

I 63 


Yes 


\z« - 

1 C9 


V _ _ 


Yes 


I WW 


Yes 


Yes 


4 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


! 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


1 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes- 


10 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


8 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


4 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


I 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


1 


Yes 


Yes 


Yes 


Yas 


Yes 


Yes 


Yes 


Yes 


10 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


3 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yes 


4 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


t 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yes 


IS 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yes 


Yes 




Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


1 ft 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


o 

9 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yes 


Yes 


A 
*♦ 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yes 


Yes 


1 
1 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


\ 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


10 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


8 


Yes 


Yas 


Yes 


Yes 


Yas 


Yas 


Yes 


Yes 


4 


Yes 


Yes 


Yes 


Yas 


Yes 


Yas 


Yes 


Yes 


1 


Yes 


Yes 


Yes 


Yas 


Yes 


Yea 


Yas 


Ye 


1 


Yes 


Yes 


Yes 


Yas 


Yes 


Yes 


Yas 


Yes 


10 


Yes 


Yes 


Yes 


Yes 


Yas 


Yas 


Yas 


Yes 


8 


Yes 


Yes 


Yas 


Yes 


Yes 


Yas 


Yes 


Yes 


4 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yas 


Yes 


' 1 


Yes 


Yes 


Yes 


Yas 


Yes 


Yas 


Yas 


Ya 


30 


Yes 


Yes 


Yea 


Yas 


Yas 


Yes 


Yes 


Yes 


J 


Yes 


Yes 


Yes 


Yas 


Yas 


Yas 


Yas 


Yas 


10 


Yes 


Yes 


Yes 


Yas 


Yas 


Yas 


Yas 


Yes 


8 


Yes 


Yes 


Yas 


Yas 


Yas 


Yas 


Yes 


Yes 


4 


Yes 


Yes 


Yes 


Yas 


Yas 


Yas 


Yas 


Yes 


1 


Yes 


Yes 


Yes 


Yes 


Yas 


Yes 


Yes 


Yes 
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STEP 


FUN 


NUHBEfr 


* 


44. 


+47 


45 


30 


45 


20 


47 


90 


48 


-48 


49 


+43 


S0 


90 


51 


• 21 


52 


90 


e* 

WW 


-50 


54 


4 


55 


+45 


SS 


90 


57 


19 


53 


90 


S3 


-46 


50 


+47 


61 


90 


52 


20 


63 


90 


64 


-48 


65 


+49 


66 


90 


67 


21 


S3 


90 


69 


-50 


70 


4 


71 


+4S 


72 


90 


73 


13 


74 


90 


75 


-46 


76 


'+47 


77 


90 


78 


20 


79 


30 


80 


-48 


81 


' +49 


82 


90 


83 


21 


84 


30 


85 


-50 


86 


4 


87 


+4S 


88 


30 



6roup 2 On 
TET To Column 
8+TET To Col 2 
TET To Column 
Group 2 Off 
Group 3 On 
TET To Column 
8+TET To Col 3 
TET To Column 
6roup 3 Off 
Uait 

Group 1 On 
TET To Column 
B+TET To Col 1 
TET To Column 
Group 1 Off 
Group 2 On 
TET To Column 
B+TET To Col 2 
TET To Column 
6roup 2 Off 
6roup 3 On 
TET To Column 
8+TET To Col 3 
TET To Column 
Group 3 Off 
Uait 

Group 1 On 
TET To Column 
B+TET To Col 1 
TET To Colunn 
Group t Off 
Group Z On 
TET To Column 
B+TET To Col 2 
TET To Column 
6roup 2 Off 
Group 3 On 
TET To Column 
B+TET To Col 3 
TET To Column 
Group 3 Of * 
Uait 

Group 1 On 
TET To Column 



STEP 
TIME 

- 1 
10 
3 
4 
I 
1 

10 
8 
4 

1 

36 
1 

10 
8 
4 
1 
1 

10 
8 
4 

I 
1 

10 
8 
4 

1 

30 

1 

10 
8 
4 
1 
1 

te 

8 
4 

1 
1 

R 10 
8 
4 

1 

30 

1 

10 



STEP ACTIVE FOR 8ASES 

r T 5 6 2_ 



ft £ 



Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yss Yea Yea Yes Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yes Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yea 
Yea Yea Yea Yea Yea Yea Yes 
Yea Yes Yea Yes Yes Yea Yes 
Yea Yes Yea Yes Yes Yea Yes 
Yes Yes Yea Yea Yea Yes Yea 
Yes Yes Yea Yes Yes Yes Yes 
Yes Yes Yas Yes Yes Yw Yes 
Yes Yes Yea Yes Yes Yes Yea 
Yes Yes Yes Yes Yes Ye* Yea 
Yes Yes Yes Yea Yes Yea Yes 
Yes Yes Yas Yes Yes Yaa Yes 
Yes Yes Yes Yes Yes Yaa Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 



SAFE 
STEP 

s 

Yea 

Yea 

Yea . 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yes 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yes 

Yea 

Yea 

Yea 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Y a 
Yea 
Yes 
Yea 
Yea 
Yes 
Yes 
Yes 
Yes 
Yes 
Yea' 
Yes 

Y 3w 
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STEP 


FUNCTION 


STEP 


NUMBEFf 


tt 


NAME 


TIME 


89 


1 9 


B+TET To Col I 


- 8 


90 


90 


TET To Column 


4 


91 


-46 


Group 1 Off 


1 


92 


+47 


Group 2 On 


t 


93 


90 


TET To Column 




94 


20 


B+TET To Col 2 


8 


9S 


90 


TET To Column 


4 


9S 


• -48 


Group 2 Off 


1 


97 


+49 


Group 3 On 


1 


98 


90 


TET To Column 


10 


99 


21 


8+TET To Col 3 


8 


100 


90 


TET To Column 


4 


101 


-50 


6roup 3 Off 


1 


102 


4 


Uait 


30 


103 


+45 


Group I On 


1 


104. 


90 


TET To Column 


10 


105 


19 


B+TET To Col 1 


8 


106 


90 


TET To Column 


4 


107 


-46 


Group 1 Off 


I 


108 


♦47 


Group 2 On 


1 


109 


90 


TET To Column 


10 


1 10 


20 


B+TET To Col 2 


8 


1 1 1 


90 


TET To Column 


4 


112 


-48 


Group 2 Off 


1 


113 


+49 


Group 3 On 


1 


114 


90 


TET To Column 


10 


115 


21 


B+TET To Col 3 


8 


115 


90 


TET To Column 


4 


117 


-50 


Group 3 Off 


1 


118 


4 


Uait 


30 


119 


+45 


Group 1 On 


1 


120 


90 


TET To Column 


10 


121 


1 19 


B+TET To Col 1 


8 


122 


98 


TET To Column 


4 


123 


-48 


Group 1 Off 


1 


124 


♦47 


Group 2 On 


1 


125 


90 


TET To Column 


10 


125 


28 


B+TET To Col 2 


8 


127 


98 


TET To Column 


' 4 


128 


-48 


Group -2 Off - 


1 


129 


♦49 


Group 3 On 


t 


130 


98 


TET To Column 


10 


131 


21 


B+TET To Col 3 


8 


132 


. 98 


TET To Column 


4 


133 


-58 


Group 3 Off 


1 



STEP ACTIVE FOR BASES SAFE 



A 


$ 


C 


T 


5 


5 
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Yes 
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Yes 
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Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
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Yes 
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Yes 
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Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
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Yes 


Yes 


Yes 


Yes 
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Yea 
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Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
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Yes 


Yes 
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Yes 
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Yes 
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Yes 
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Yea 
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Yea 


Yes 


Yea 


Yes 


Yes 


Yes 


Yea 


Yes 


Yea 


Yea 


Yea 


Yes 


Yes 


Yes 


Yea 


Yes 


Yea 


Yes 


Yea 
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STEP 


FUNCTION 


Ml IMHFP* 


. It 


MAMF 






134 


4 


Wait 


135 


16 


Cap Prep 


135 


10 


$18 To Waste 


137 


2 


Reverse Flush 


138 


1 


Block Flush 


139 


91 


Cap To Column 


140 


10 


$18 To Waste 


141 


4 


Wait 


142 


2 


Reverse Flush 


143 


t 


Block Flush 


1 44 


SI 


♦ |c jn LU*te 


145 


13 


$ 15 To Column 


148 


10 


$18 To Waste 


147 


I 


Wait 


148 


2 


Reverse Flush 


149 


\ 


Block Flush 


I WW 


g 


$18 To Column 


1S1 


34 


Flush to Waste 


1 52 

1 3£ 


a 


$18 To Column 


t ctr 

1 3w 


c 


pAv^rse Flush 




q 

3 


$19 To Column 


1 CC 


7 


Reverse Flush 


1 3D 


a 


918 To Column 


1 3 r 


7 


Reverse Flush 


1S8 

1 SO 


1 

1 


Block Flush 


I 33 


33 


Cvcle Entry 


IQV 


c 


Waste-Port 




37 


Relav 3 Pulse 


1 S2 


82 


$14 To Waste 


1S3 

1 ow 


30 


$17 To Waste 


164 


10 


$18 To Waste 


165 


9 


$18 To Column 


166 


1 11 


$17 To Column 


167 


14 


$14 To Column 


168 


2 


Reverse Flush 


169 


11 


$17 To Column 


170 


34 


Flush to Waste 


171 


11 


$t7 To Column 


172 


2 


Reverse Flush 


173 


14 


$14 To" Column 


174 


34 


Flush to Waste 


175 


7 


Waste-Bottle 


176 


9 


$18 To Column 


177 


2 


Reverse Flush 


178 


9 


$18 To Column 



STEP 

-50 
3 
3 
5 
4 

22 
3" 

30 
5 
4 
3 

22 
S 

30 
6 
4 

10 

5 
10 
5 
10 
5 
10 
S 
4 
1 
1 
1 

3 
3 
5 
20 
60 
20 
7 
15 
5 
15 
' 5 
20 
10 
I 

10 
5 
10 



STEP ACTIVE FOR BBSES 
* <T r T 5 §— 2- 



Yes Yes 
Yes Yes Yes 
Yes Yes 



Yes 
Yes 

Yes Yes Yes Yes Yes 
Yes Yes 



Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes 



Yes 



Yes 



Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
res Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes' Yes Yes Yes Ye_s Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 



SAFE 
STEP 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes- 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Ye 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
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STEP 


FUNCTION 


STEP 




STEP 


ACTIVE FOR BASES 


SAFE 


NUMBER 


* NAME 


TIME 


A 




C T 5 B 7 


STEP 


179 


2 Reverse Flush 


. S 


Yes 


Yes 


Yes Yes Yes Yes Yes 


Yes 


180 


9 118 To Column 


10 


Yes 


Yes 


Yes Yes Yes Yes Yes 


Yes 


181 


2 Reverse Flush 


s 


Yes 


Yes 


Yes Yes Yes Yes Yes 


Yes 


182 


I Block Flush 


3 


Yes 


Yes 


Yes Yes Yes Yes Yes 


Yes 
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STEP 
NUMBER 

1 

2 
3 
4 
S 
G 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 



FUNCTION 
it NftHE 



10 t!8 To Waste 

9 $18 To Column 
2 Reverse Flush 
I Block Flush 

5 Advance FC 

28 Phos Prep 

+45 Group 1 On 

90 TET To Column 

15 8+TET Tc Col 1 

90 TET To Column 

19 8+TET To Col 1 

90 TET To Column 

19 8+TET To Col I 

9 *18 To Column 
-46 Group 1 Off 
+47 Group 2 On 

10 S18 To Uaste 
I 81ock Flush 

90 TET To Column 

20 8+TET To Col 2 
90 TET To Column 
20 B+TET To Col 2 
90 TET To Column 

20 8+TET To Col 2 

9 *18 To Column 
-48 Group 2 Off 
+49 6roup 3 On 

10 *18 To Uaste 

1 Block Flush 
90 TET To Column 

> 21 B+TET To Col 3 

90 TET To Column 

21 B+TET To Col 3 
90 TET To Column 
21 8+TET To Col 3 

9 *18 To Column 

-50 Group 3 Of f 

4 Watt 

2 Reverse Flush 

10 *18 To Waste 
9 *18 To Column 
2 Reverse Flush 

10 *18 To Uaste 



STEP 
TIME 

2 
9 
5 
3 
1 

3 
1 

6 
6 

3 
3 
3 
3 
\ 
1 
1 

4 
3 
6 
6 
3 
3 
3 
3 
1 
1 
1 

4 
3 
6 
8 
3 
3 
3 
3 
! 

1 1 
20 
S 
2 
9 
5 
3 



STEP ACTIVE FOR BASES 
* r T q 5 7 



Yea Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yee 
Yes Yea 
Yes Yea 



Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 



Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yas Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yas Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes 
Yes 
Yes 
Yes 
Yes 



SAFE 
3IE£ • 

Yes 

Yes ' 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes- 
Yes 
Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes^ 

Yes 

Yes_ 
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QTPP 


FUNCTION 


STEP 


rcunDcnr 


$ 


NAME 


TIKE 




1 


Rlork Flush 


- 3 


AC, 


— *»3 


or wu(J i w < l 


i 


4b 




I CI lw WUlUnn 


c 

o 


47 


1 o 

1 9 


D— 1 CI I O wwi 1 


c 

9 


48 


OA 

30 


i c i to uoiumn 


"Z 
w 


i ft 


1 3 


B+TcT To LOl 1 


T 


50 




icl to uoiumn 


- 


5! 


I 9 


B+TcT TO GOl I 


■x 

w 


52 


9 


618 To Column 


i 
1 


53 


-46 


Srouo I Off 


1 


54 


+ 4 f 


brouo 4 un 


1 


5o 


t 0 


918 To Waste 


A 


56 


1 


Block, Flush 


0 


57 


50 


tCT T« P ^» I • .mm 

TcT io column 


D 


58 


7 A 


□ ▼ 1 C 1 1 O wOl £ 


o 




OA 

90 


TcT to Column 


Tt 
3 


50 


Z0 


B+TcT TO U01 6 




61 


90 


TET To Column 




62 


20 


f» . »M^<» M M _ » » 

B+TET To Col Z 


T 


63 


a 

9 


4» t O ^ 1 * imm 

♦io lo column 


1 
1 


64 


in 

"48 


croup c u r r 


t 
1 


s 


+49 


brouo J un 


1 
I 


55 


10 


f io to waste 


A 


57 


1 


Block, riusn 


W 


58 


an 
50 


icT io column 


c 

Q 


a a 

59 


7 f 


B+TcT TO UOl J 


0 


— A 

70 


90 


TcT To column 


7: 

3 


•? i 

71 


7 t 


D+ltl IO wOl £ 




72 


OA 

90 


TCT Tm P.l 1 .MM 

TcT to uoiunn 




73 


Zl 


D+ifci IO COl J 




74 


9 


¥18 To Column 


t 

1 


75 


'-50 


broup q urr 


1 
1 


76 


A 
•> 




?fl 


77 

f 1 


16 


Cap Prep 


3 


78 


2 


Reverse Flush 


5 


79 


1 


Block Flush 


3 


80 


91 


Cap To Column 


12 


81 


ie 


*18 To Uaete 


' 3 


82 


- 4 


Walt 


8 


83 


2 


Reverse Flush 


5 


84 


81 


t\S To Waste 


3 


85 


13 


t\S To Column 


10 


86 


10 


$18 To Waste 


3 


87 


4 


Wait 


IS 


88 


2 


Reverse Flush 


5 



PCT/US92/11168 



STEP 


ACTIVE FOR BASES 




SAFE 


A 




c 


T 


5 


6 


7 


STEP 












Yes 




Yes 












Yes 




Yes 












Yes 




Yes 












Yes 




Yes 












Yes 




Yes 












I Ba 




Yes 












• 63 




Yas 












T 63 




Yes 












Yes 




Y s 

i a 












Yes 




Yes 












T es 




Yes 












Yes 




Yas 

163 












Van 

Yes 




Y»4 












t es 




Y»« 

163 












Tes 




I 63 












t es 




Yes 












Yes 




Y s 

i a 












Yes 




rea 












Yes 




Ym 
iea 












yos 




I 69 












tss 




Ye 












Vac 

I 69 




Yes 












T OS 




Yes 












Yea 




Yes 












Yas 




Yes 












T 19 




Yes 












t ea 




Yes 












f 6a 




Ye 












i oa 




Yes 












I 69 




Yes 












t oa 




Yes 












T 63 




Yes 












Yes 




Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yas 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea_ 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 
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STEP 
NUMBER - 

89 
30 
9t 
32 
93 
94- 
95 
96 
97 
98 

no 

100 

101 

102 

105 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 



FUNCTION 
* NAHE , 



9 $18 To Column 

34 Flush to Waste 

9 $18 To Column 

2 Reverse Flush 

9 $18 To Column 

2 Reverse Flush 

1 Block Flush 

33 Cycle Entry 

9 $18 To Column 

2 Reverse Flush 
c u»«t*-Port 

30 $17 To Waste 

11 $17 To- Column 

34 Flush to Waste 
11 $17 To Column 
34 Flush to Waste 
11 $17 To Column 
34 Flush to Waste 
11 $17 To Column 
34 Flush to Waste 
11 $17 To Column 
34 Flush to Waste 
1 1 $17 To Column 
34 Flush to Waste 

9 $18 To Column 

34 Flush to Waste 

7 Uaste-8ottle 

9 $18 To Column 

2 Reverse Flush m 

9 $18 To Column 

2 Reverse Flush 

1 81ock Flush 



STEP 
TIME 

_ 9 
5 
9 
5 
9 
5 



9 
5 

I 

3 
7 



7 
5 
9 
7 
1 

9 
5 
9 
5 



STEP ACTIVE FOR BASES 
ft 6 C I 5 i Z_ 

Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yea Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes. Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Ye* Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes Yes Yes 



SAFE 
STEP 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yea 
Yes 
Yes 

Yes 

\j 

i ca 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Ye 

Yes 
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STEP FUNCTION STEP 
NUMBER » NftHE II HE 



1 

1 


1 0 


SI 8 To Waste 


2 


2 


g 


St 8 To Column 


9 


T 
W 


7 

fa 


Reverse Flush 


5 




t 
1 


fllnrk Plnah 


3 


a 


c 


nuVanCS rw 


\ 


c 
o 


?ft 


rnoa rrcp 


3 


i 


T*3 




t 


Q 


OA 


TCT Tft Cftlumn 


B 


a 

3 


1 Q 
I 3 


B+TPT Tn Col 1 


e 


i a 
t 0 


OA 
30 


TCT Tft Pft 1 iimn 


3 


1 I 


1 Q 

1 3 


Q^TFT Tft Col 1 


3 


1 W 


3W 


ICI to Luiunn 


3 


1 0 


1 Q 
1 3 


B+TPT Tn Col 1 


3 


1 4 


q 
3 


# i Q Tft Cft 1 i tun 


\ 


1 b 




broup i urr 


i 
i 


IS 


lift 

+47 


broup £ un 


i 

i 


1 7 


1 0 


tio To Waste 


A 
*¥ 


1 8 


1 


oIock riusn 


Tt 
W 


1 9 


30 


TET To Colunn 


c 

D 


20 


20 


b+ltl IO LOl *i 


C 

o 


^ t 

4 1 




TCT Tn Cft 1 1 imn 
lei io uoiupin 


3 






OxTCT Tn Crtl 7 


3 




OA 
3« 


TCT T« Pftltimn 

ici io wOiunn 


3 


24 


20 


BifffT ft — , 1 ft; 

B+TcT To UOl «£ 


w 


2S 


9 


tl8 To Colunn 


1 
1 


26 


-48 


broUO £ Q*~ 


1 
1 


27 


♦43 


broup q un 


t 


28 


10 


tt8 To Waste 


4 


29 


1 


Block Flush 


3 


30 


90 


TET To Colunn 


6 


31 


1 21 


B+TET To Col 3 


S 


32 


90 


TET To Colunn 


3 


33 


21 


B+TET To Col 3 


3 


34 


90 


TET To Colunn 


3 


35 


21 


B+TET To Col 3 


3 


3S 


9 


118 To Colunn 


1 

* 


37 


-50 


Group 3 Off 


t 


38 


4 


Walt - 


20 


39 


16 


Cap Prep 


3 


40 


2 


Reverse Flush 


5 


41 


1 


Block Flush 


3 


42 


91 


Cap To Colunn 


12 


43 


10 


*I8 To Waste 


3 



STEP 


ACTIVE FOR BASES 


SAFE 


A 


6 


c 


T 


5 


6 


7 


STEP 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


T 69 


Yea 
i 6 9 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Ya« 

TQ3 


I Q3 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


• Qg 


1Q3 


Yea 


Yea 

I 69 


Yes 


Yea 


Yes 


Yes 


t es 


y«. 

Tea 


Yea 

i ca 


Yea 

1 63 


Yes 


Yes 


Yes 


Yes 


res 


Yea 

ICS 


Yea 


Yea 

I 63 


Yes 


Yes 


Yes 


Yes 


t es 


Yea 


Yea 
t es 


Yea 

I 69 


Yes 

1 69 


Yes 


Yes 


Yes 


Yes 


tea 


V mm 
TSS 


Tes 


Y»a 

Tes 


Vmm 

t es 


Yea 
i ea 


Yea 

16 9 


Vmm 

Yes 


y. a 

Tes 


t es 


Y«a 

Tea 


Yea 
i ea 


Yea 

I S3 


Yes 

1 69 


Yes 


xes 


tos 


Tes 


Yea 

t ea 


Yea 
Tea 


Yea 

I 63 


Yes 

I 69 


Yes 


Tea 


y.. 
t es 


Yea 

Tea 


Yea 


Y*a 

I 39 


Yea 

I 69 


Yes 


Yes 


Yea 


Yea 


Yea 


Yes 

I 69 


Yes 


Yes 


Yes 


Yes 


V mm 

res 


Tes 


Yea 

t es 


Yea 
i ea 


Yea 

I 63 


Yea 

l 69 


Yes 


Yes 


Vmm 

res 


y. t 

Tes 


Yea 

tos 


Ye« 

i ea 


Yea 

Tea 


Yea 

Tea 


Yes 

I 69 


Yes 


Yes 


Tes 


V AM 

Yes 


Vmm 

Tes 


Tes 


V mm 

t es 


Yea 

Tea 


Yes 


V mm 

res 


Tes 


tos 


y. a 
TOS 


Ve« 

Tea 


Yea 

Tea 


Yea 

l 63 


Yes 


Yes 


Yes 


Yes 


Yes 


Vmm 

t es 


Yea 

t ea 


Yea 

1 63 


Yes 


Yes 


Yes 


tos 


v.. 

tos 


t es 


Yea 

t es 


Yea 

T 63 


Yes 


Yes 


Yes 


Tes 


Vmm 

tos 


Vmm 

TOS 


Yea 

t es 


Yea 

I 63 


Yes 


Yes 


Yes 


Yes 


Vmm 

Yes 


v.. 
Tes 


Vmm 

t es 


y., 

T es 


Yes 


Yes 


Yes 


Yes 


t es 


Vmm 

Tes 


Vmm 

t es 


Yea 

T 63 


Yes 


Yes 


Yes 


Yes 


Yes 


Vmm 

Tes 


V mm 

t ea 


Yea 
t ea 


Yes 


Yes 


Yes 


V mm 

Yes 


Vmm 

Yes 


Tes 


Yea 

t ea 


Yea 
Tea 


Yes 


Yes 


Yes 


Yes 


Yes 


V mm 

Yes 


Vmm 

Tea 


Vmm 

t es 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


V mm 

Yes 


Vmm 

Tes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


V mm 

Yes 


Vmm 

Tes 


Yea 

I 63 


Yes 


Yes 


Tes 


Y*a 

t ea 


Yes 
t ea 


Yes 

1 69 


Yes 


Y a 

I 9 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea> Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Ye 


Yes 


Yes 


Yea 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yesw 
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STEP FUNCTION STEP 
NUHBEft « NAME IMS 



44 


4 


Ufa it 


o 

o 


45 


2 


Reverse Flush 


e 

3 


46 


91 


515 To Uaste 


3 


47 


13 


515 To Column 


1 0 


48 


10 


518 To Uaste 


3 


49 


4 


Uait 


15 


50 


2 


Reverse Flush 


5 


51 


9 


518 To Column 


9 


52 


34 


Flush to Uaste 


5 


53 


9 


518 To Column 


9 
5 


54 


2 


Reverse Flush 


55 


9 


$18 To Column 


9 


55 


2 


Reverse Flush 


5 


57 


1 


Block Flush 


3 


58 


33 


Cycle Entry 


1 


59 


9 


518 To Column 


9 


50 


2 


Reverse Flush 


5 


51 


6 


Uaste-Port 


I 


62 


30 


517 to Uaste 


3 


65 


U 


517 To Column 


7 


64 


34 


Flush to Uaste 


. 1 


65 


11 


*17 To Column 


7 


55 


34 


Flush to Uaste 


1 


67 


11 


517 To Column 


7 


68 


34 


Flush to Uaste 


1 


65 


11 


517 To Column 


7 


70 


34 


Flush to Uaste 


1 


71 


11 


517 To Column 


7 


72 


34 


Flush to Uaste 


1 


73 


n 


517 To Column 


7 


74 


34 


Flush to Uaste 


5 


75 


9 


518 To Column 


9 


75 


* 34 


Flush to Uaste 


7 


77 


7 


Waste-Bottle 


1 


78 


9 


518 To Column 


9 


79 


2 


Reverse Flush 


5 


80 


9 


518 To Column 


9 


81 


2 


Reverse Flush 


5 


82 


1 


Block Flush 


3 



PCT/US92/11168 



STEP 


ACTIVE FOR BASES 






,.£— 


C 


T 


5 




T 


CTPP 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


y es 


i ca 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


v.. 

Yes 


T 69 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


V A M 

Yes 


xes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


T es 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


y es 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


I 69 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yea 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


V »m 

Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


res 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


NO 


Yes 


Yes 


Yes 


Yes 


Yes 
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STEP 
NUMBER 

f 
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S 
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STEP FUNCTION STEP 
NUMBER 8 NftHE JIBE 
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Claims 



mul timer , 
segment is 



1. A synthetic oligonucleotide useful as an 
amplifier probe in a sandwich hybridization assay for 
5 HIV, wherein said oligonucleotide comprises: 

a first segment comprising a nucleotide 
sequence substantially complementary to a segment of HIV 

nucleic acid; and 

a second segment comprising a nucleotide 
10 sequence substantially complementary to an 
oligonucleotide unit of a nucleic acid 

wherein said HIV nucleic acid 
selected from the group consisting of 

CATCTGCTCCTGTRTCTAATAGAGCTTCYTTTA 
15 TTCCTGGCAAAYYYATKTCTYCTAMrACTGTAT 

CTCCAATrCCYCCTATCATTTTrGGYTTCCATy 

KTATYTGATCRTAYTGTCYYACTTTGATAAAAC 

GTTGACAGG YGTAGGTC CTACYAATAYTGTACC 

YTCAATAGGRCTAATKGGRAAATTTAAAGTRCA 
20 ATCCATYCCTGGCTrTAATTTTACTGGTACAGT 

YTCTCTCAATGGCCATTGYTTRACYYTTGGGCC 

TKTACAWATYTCrRYTAATGCTTTTATTTTYTC 

AAYTYTTGAAATYTTYCCTTCCTTTTCCATHTC 

AAATAYKGGAGTATTRTATGGATTYTCAGGCCC 
25 CATGTATTGATADATRAYYATKTCTGGATTTTG 

TATYTCTAARTCAGAYCCTACATACAAATCATC 

TCTYARYTCCTCTATTTTTGYTCTATGCTGYYC 

AAGRAATGGRGGTTCTTTCTGATGYTTYTTRTC 

CCATTTRTCAGGRTGGAGTTCATAMCCCATCCA 
30 CTAYTATGGGKTCYKTYTCTAACTGGTACCAYA 

TRGCTGCYCCATCTACATAGAAVGTTTCTGCWC 

GACAACYTTYTGTCTTCCAYTGTYAGTWASATA 

YGAATC CTG YAAVGCTARRTD AATTGCTTGTAA 

YTGTGARTCTGTYACTATRTTTACTTCTRRTCC 
35 ATCTGGTTGTGCTTGAATRATYCCYARTGCATA 



SEQ 


ID 


NO: 45) , 


SEQ 


ID 


NO: 5) , 


SEQ 


ID 


NO: 6) , 


SEQ 


ID 


NO: 7) , 


SEQ 


ID 


NO: 8) , 


SEQ 


ID 


NO: 9) , 


SEQ 


ID 


NO: 46) , 


SEQ 


ID 


NO: 10) , 


SEQ 


ID 


NO: 11) , 


SEQ 


ID 


NO: 12) , 


SEQ 


ID 


NO: 13) , 


SEQ 


ID 


NO: 17) , 


SEQ 


ID 


NO: 18) , 


SEQ 


ID 


NO: 19) , 


SEQ 


ID 


NO:20) , 


SEQ 


ID 


NO: 49) , 


SEQ 


ID 


NO:50)_, 


SEQ 


ID 


NO: 21) , 


SEQ 


ID 


NO:22) , 


SEQ 


ID 


NO:23) , 


SEQ 


ID 


NO:24) , 


SEQ 


ID 


NO:51) , 
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TATTATTTGAYTRACWAWCTCTGATTCACTYTK (SEQ ID NO: 25) 

CAGRTARACYTTTTCCTITTITATTARyTGyTC (SEQ ID NO: 26) 

TCCTCCAATYCCTTTRTGTGCTGGTACCCATGM (SEQ ID NO: 27) 

TCCHBBACTGACTAATYTATCTACTTGTTCATT (SEQ ID NO: 28) 

5 ATCTATTCCATYYAAAAATAGYAYYTTYCTGAT (SEQ ID NO: 29) 

GTGGYAGRTTAAARTCAYTAGCCATTGCTYTCC (SEQ ID NO: 30) 

CACAGCTRGCTACTATTTCYTTYGCTACYAYRG (SEQ ID NO: 31) 

CATGCATGGCTTCYCCTITrAGYTGRCATTTAT (SEQ ID NO: 52) 

RYTGCCATATYCCKGGRCTACARTCTACTTGTC (SEQ ID NO: 32) 

10 DGATWAYTTTTCCTTCYARATGTGTACAATCTA (SEQ ID NO: 33) 

CTATRTAKCGACTRGCYACATGRACTGCTACYA (SEQ ID NO: 34) 

CYTGYCCTGTYTCTGCTGGRATDACTTCTGCTT (SEQ ID NO: 35) 

TGSKGCCATTGTCTGTATGTAYTRYTKTTACTG (SEQ ID NO: 36) 

AACAGGCDGCYTTAACYGYAGYACTGGTGAAAT (SEQ ID NO: 53) 

15 GAATKCCAAA1TCCTGYTTRATHCCHGCCCACC (SEQ ID NO: 37) 

ATTCYAYTACYCCTTGACTTTGGGGRTTGTAGG (SEQ ID NO: 38) 

GBCCTATRATTTKCTTTAATTCHTTATTCATAG (SEQ ID NO: 39) 

CTS TCTTAAGRTG YTCAGC YTGMTCTCTTAC YT (SEQ ID NO: 40) . 

20 2. The synthetic oligonucleotide of claim 1, 

wherein said second segment comprises 

AGGCATAGGACCCGTGTCTT (SEQ ID NO: 55). 

3. A synthetic oligonucleotide useful as a 
25 capture probe in a sandwich hybridization assay for HIV, 
wherein the synthetic oligonucleotide comprises: 

a first segment comprising a nucleotide 
sequence substantially complementary to a segment of HIV 
nucleic acid; and 
30 a second segment comprising a nucleotide 

sequence substantially complementary to an 
oligonucleotide bound to a solid phase, 

wherein said HIV nucleic acid segment is 
selected from the group consisting of 
35 TCTCCAYTniGTRCTGTCYTTTTTCTTTATRGC (SEQ ID NO: 14), 
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10 



15 



TYTYYTATTAAGYTCTCTGAAATCTACTARTTT (SEQ ID NO: 15), 
TATTCCTAAYTGRACTTCCCARAARTCYTGAGT (SEQ ID NO: 47), 
ACWYTGGAATATYGCYGGTGATCCTTTCCAYCC (SEQ ID NO: 48) , 
TKTTYTAAARGGYTCYAAGATTTTTGTCATRCT (SEQ ID NO: 16), 
TAAAATTGTGRATRAAyACTGCCATTTGTACWG (SEQ ID NO: 41) , 
CTGCACTGTAYCCCCCAATCCCCCYTYTTCTTT (SEQ ID NO: 42) , 
TGTCTGTWGCTATYATRYCTAYTATTCTYTCCC (SEQ ID NO: 43) , 
TTOTRATTTGYTTTIGTARTTCTYTARTTTGTA (SEQ ID NO: 44) , 
TGTCYCTGTAATAAACCCGAAAATTTTGAATTT (SEQ ID NO: 54) . 

4. The synthetic oligonucleotide of claim 3. 
wherein said second segment comprises 

CTTCTTTGGAGAAAGTGGTG (SEQ ID NO: 56) . 



5. A synthetic oligonucleotide useful as an 
amplifier probe in a sandwich hybridization assay for 
HIV, wherein said oligonucleotide comprises: 

a first segment comprising a nucleotide 
20 sequence substantially complementary to a. segment of HIV 

nucleic acid; and 

a second segment comprising a nucleotide 
sequence substantially complementary to an 
oligonucleotide unit of a nucleic acid multimer, 
25 wherein .said HIV nucleic acid segment is 

selected from the group consisting of 

TTCCTGGCAAAYYYATKTCTYCTAMTACTGTAT (SEQ ID NO: 5) , 
CTCCAATTCCTCCTATCATTTTTGGYTTCCATY (SEQ ID NO: 6), 
KTATYTGATCRTAYTGTCYYACTTTGATAAAAC (SEQ ID NO: 7), 

30 GTTGACAGGYGTAGGTCCTACYAATAYTGTACC (SEQ ID NO: 8), 

YTCAATAGGRCTAATKGGRAAATTTAAAGTRCA (SEQ ID NO : 9 ) , 
YTCTGTCAATGGCCATTGYTTRACYYTTGGGCC (SEQ ID NO: 10), 
TKT ACAWATYT CTR YTAATG CTTTTATT1T TT C (SEQ ID NO: 11) , 
AAYTYTTGAAATYTTYCCTTCCTTTTCCATHTC (SEQ ID NO: 12), 

35 AAATAYKGGAGTATTRTATGGATTYTCAGGCCC (SEQ ID NO: 13), 
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TPTPP1\ V l l"l , kn r n?P'TY^ , TPY , I ,, I "I" I 'PPTTTATPRP 

X W X w wl XXX Xvw X I\w XwXwXXXXXX^*X XX A X AwV« 




ID 


NO 


: 14 


TYTYYT ATT A A(l YT P Y PTG AAATPT A PT ARTTT 

X X X X X X XI X X iviVJ X X l« X W x vjiinn X w X £%\* X XW X X X 


V wXHV 


ID 

Xw 


NO 


: 15 


XZvl X X InnnKuuX xV^xaMUaX ill lul X Ivl» X 




XXV 


NO 


» X v 


L_rilvj li-il iuninUnlAnl InlAluluVjni X X 1 w 


f QPP 




NO 


» X / 


TZVTYTPTaaPTPfiCAYPPTAPATAPAAATPATP 
X/iX XXL liviAX X XAViAlnwinnl wll 


v ooy 




NO < 




TPTV2iPV T rPPTP f ra'l"! B l"l"IVSYTPTATCPTriYYP 
1L1 X AJ\X x tLlw Inl xxx IVjX X \- 1 Aluvlci x v». 


\ofiy 


xu 


NO ■ 


X-? 


AAGKAA XXjGRGG 1 XLX 1 ltlbAlbl 1 1 X X XKXL 


loXtiU 


XU 


jnu : 




TRGCTGC Y C CATCTACATAGAAVG X X 1 CTG CW C 


(SEQ 


ID 


NO: 


21 


O TV O TV TV OV>TyTTVrTV^rT<f*VT»Hf*^f**TA VTV^^T^VTV./^T^UTV C TAT17A 

GACAAC I XX iTGTCI ILLAI XvjX iAKj inAoAI A 


/ OT70 


±U 


ivm ■ 




YGAATCCTG X AAVljL X AKK 1 JJAAX IbL I io XAA 




XJJ 


jnu : 




xxGTGARTCTGTYAL J. A 1 K 1 1 1 AL 11L1 KK 1 LL 




1XJ 


iNU : 


^4 


TATTAl I iGAYTRACWAWCTCroATT 


(SEQ 


ID 


NQ : 


1 c 

25 


CAGRTARAC Y 1 X J. 1 C C 1 1 X 1 X X ATTAR YTG YTC 


/ CT70 


ID 


Mrs • 


2o 


TCCTLLAAxY LLX 1 X KX\jX\jLX\jOXALLLAX\3a v 1 




Tn 

XJJ 


xnu : 


Z / 


TCCHBBACTGALTAAX X X AX L I AL X Xvj X 1 LAI X 




xu 




"J Q 


tv m ahitv mmn^iK mw* tv tv tv tv mii/'ivKWiiiiiv/ "IV'TVP 

ATCTATTCCATYYAAAAATAGYA Y Y X X X CTbA X 


/ con 


Xu 


NO : 




GTGGYAGR X X AAARx LAY X AGLLAX XvjL HILL 


(bby 


XU 


no : 


q n 1 
•3 U 


CALAGCTRGCTALTAX X X LY X X XGLX ALx AX Kvj 


(bEQ 


XJJ 


no : 


J X , 


nvm^D^iTi rmv fttvta A VA AT} ai 1 i TV ATV nn/'" r *TV A'T*ha^ia 

R YTG C CATATYCC KGGR CTACARTCT Al XxG X L 


vbEQ 


XD 


Tvl A • 

no : 


J2 : 


DGATWAY 'X'lU'i'CCTTCYARATGTGTACAATCTA 


(SEQ 


ID 


NO : 




CT ATRTAK C CACTRG C YACATGRACTGC TAC Y A 


(SEQ 


TTS 

ID 


NO: 


34, 


CYTGYCCTGTYTCTGCTGGRATDACTTCTGl*X"1' 


(SEQ 


TT\ 

ID 


NO: 


35, 


TGS KG C CATTGtCTGTATGTA YTR YTK 1TACTG 


(SEQ 


ID 


TVT A . 

NO : 


36, 


GAATKCCAAATTCCTG Y X X KATHCCHGCCCALl 


/ ceo 
(SEQ 


XU 


TVI A • 

no : 


37, 


ATTCYAYTACYCCTTCACTTTGGGGRTTGTAGG 


(SEQ 


ID 


NO: 


38) 


GBCCTATRATTTKCTTTAATTCHTTATTCATAG 


(SEQ 


ID 


NO: 


39) 


CTSTCTTAAGRTGxTCAGCYTGOTCTCTTACYT 


(SEQ 


ID 


NO: 


40) 


TAAAATTCTGRATRAAYACTGCCATTrGTACTG 


(SEQ 


ID 


NO: 


41) 


CTGC^CTOTAYCCCCCAATCCCCCx p Tx^ 


(SEQ 


ID 


NO: 


42) 


TGTCTGTWGCTATYATRYCTAYTATTCTYTCCC 


(SEQ 


ID 


NO: 


43) 


TTRTRATTTGY l"rX"lX3TARTTCTiTARTTTGTA 


(SEQ 


ID 


NO: 


44) 



35 



6. The synthetic oligonucleotide of 
wherein said second segment comprises 

AGGCATAGGACCCGTGTCTT (SEQ ID NO: 55) . 



claim 5, 
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7. A synthetic oligonucleotide useful as a 
capture probe in a sandwich hybridization assay for HIV, 
wherein the synthetic oligonucleotide comprises: 

a first segment comprising a nucleotide 
5 sequence substantially complementary to a segment of HIV 

nucleic acid; and 

a second segment comprising a nucleotide 
sequence substantially complementary to an 
oligonucleotide bound to a solid phase, 
10 wherein said HIV nucleic acid segment is 

i a ,c*. nn . *-V»o r*rmT\r* nnrya i Pt/i T\a of 

seicuLeu i.xwm 3 w**^ — — -» 

CATCTGCTCCTGTRTCTAATAGAGCTTCYTTTA (SEQ ID NO: 45) , 
ATCCATYCCTGGCTTTAATTTTACTGGTACAGT (SEQ ID NO: 46) , 
TATTCCTAAYTGRACTTCCCARAARTCYTGAGT (SEQ ID N0:47) , 

15 ACWYTGGAATATYGCYGGTGATCCTTTCCAYCC (SEQ ID NO: 48) , 

CCATTTRTCAGGRTGGAGTTCATAMCCCATCCA (SEQ ID NO: 49) , 
CTAYTATGGGKTCYKTYTCTAACTGGTACCAYA (SEQ ID NO: 50) , 
ATCTGGTTGTGCTTGAATRATYCCYARTGCATA (SEQ ID NO: 51) , 
CATGCATGGCTTCYCCTTTTAGYTGRCATTTAT (SEQ ID NO: 52) , 

20 AACAGGCDGCYTTAACYGYAGYACTGGTGAAAT (SEQ ID NO: 53) , 

TGTCYCTGTAATAAACCCGAAAATTTTGAATTT (SEQ ID NO: 54) . 

8. The synthetic oligonucleotide of claim 7, 
wherein said second segment comprises 



25 



CTTCTTTGGAGAAAGTGGTG (SEQ ID NO: 56) 



9. A synthetic oligonucleotide useful as a 
spacer oligonucleotide in a sandwich hybridization assay 

30 for HIV, -wherein the synthetic oligonucleotide comprises 
a segment substantially complementary to a segment of HIV 
nucleic acid, wherein said HIV nucleic acid segment is 
selected from the group consisting of 
TATAGCTTTHTDTCCRCAGATTTCTAYRR (SEQ ID NO: 57) , 

35 VCCAAKCTGRGTCAACADATTTCKTCCRATTAT (SEQ ID NO: 58) , 
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TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS (SEQ ID NO: 59) , 
TCCTGCTTTTCCYWDTYTAGTYTCYCTRY (SEQ ID NO: 60), 
YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD (SEQ ID NO: 61) , 
AATTRYTGTGATATTTYTCATGDTCHTCTTGRGCCTT (SEQ ID NO: 62), 
5 GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT (SEQ ID NO: 63). 

10. A set of synthetic oligonucleotides useful 
as amplifier probes in a sandwich hybridization assay for 
HIV, comprising two oligonucleotides, wherein each member 
10 of the set comprises 

a first segment comprising a nucleotide 
sequence substantially complementary to a segment of HIV 
nucleic acid; and 

a second segment comprising a nucleotide 
15 sequence substantially complementary to an 

oligonucleotide unit of a nucleic acid multimer, 

wherein said HIV nucleic acid segments are 



2 0 CTCCAATTCCYCCTATCATTTTTGGYTTCCATY 
KTATYTGATCRTAYTGTCYYACTTTGATAAAAC 
GTTGACAGGYGTAGGTCCTACYAATAYTGTACC 



25 YTCTGTCAATGGCCATTGYTTRACYYTTGGGCC 
TKTACAWATYTCTRYTAATGCTTTTATTTTYTC 
AAYTYTTGAAATYTTYCCTTCCTTTTCCATHTC 
AAATAYKGGAGTATTRTATGGATTYTCAGGCCC 
CATGTATTGATADATRAYYATKTCTGGATTTTG 



30 



TCTYARYTCCTCTATTTITGYTCTATGCTGYYC 
AAGRAATGGRGGTTCTTTCTGATGYTTYTTRTC 



35 



(SEQ 


ID 


NO-.45) , 


(SEQ 


ID 


NO: 5) , 


(SEQ 


ID 


NO:6) , 


(SEQ 


ID 


NO: 7) , 


(SEQ 


ID 


NO:8) , 


(SEQ 


ID 


NO:9) , 


(SEQ 


ID 


NO:46) , 


(SEQ 


ID 


NO:10) , 


(SEQ 


ID 


NO: 11) , 


(SEQ 


ID 


NO:12) , 


(SEQ 


ID 


NO: 13) , 


(SEQ 


ID 


NO:17) , 


(SEQ 


ID 


N0:18) , 


(SEQ 


ID 


NO:19) , 


(SEQ 


ID 


NO:20) , 


(SEQ 


ID 


NO: 49) , 


(SEQ 


ID 


NO:50) , 


(SEQ 


ID 


NO:21) , 
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10 



15 



20 



GACAACYTTYTGTCTTCCAx ixsl iaui waoaia 


(SEQ 


ID 


NO 


:22) , 


YGAATCCTGYAAVGCTAKX i daai lvjti 


(SEQ 


ID 


NO 


:23) , 


YTGTGARTCTGTYACTA i K 1 1 1 At lit i Kit 1 


(SEO 


ID 


NO 


:24) , 


ATCTGGTTGTG CTTGAATRA I itLiAKioUiiii 


(SEQ 


ID 


NO 


:51) , 


TATTATTTGAYTRACWAWCTCTGATTCAC'l x 1 is. 




TD 


NO 


:25) , 


CAGRTARACYTTTTCCri'i'i'iiAi iakx ivjx it 


(SEO 


ID 


NO 


:26) , 


TCCTCCAATYCC 1 1 1 KTGTGtTWj l acllhivjw 




ID 


NO 


:27) , 


TCCHBBACTGACTAATYTATCTACliGTTCAri 






NO 


:28) g 


ATCTATTCCATYYAAAAATAG i A i x iliu i\?ai 


(SEO 


ID 


NO 


:29) , 


GTGGYAGRTTAAARTCAYTAGCC^TTvjC l i ict 


(SEO 


ID 


NO 


:30) , 


CACAG CTRGGTACT ATTTC YTTYGCTAt X A i Kvj 




TD 


NO 


:31) 


CATGCATGGCTTCYCCll i iAGYTGRCAn lAl 


( 9PO 


TD 

XIV 


NO 


:52) , 


RYTGCCATATYCCKGGRCTACARTCTACTTGTC 




TD 


NO 


• j • / / 


DGATWAYTTTTCCTTCYARATGTGTACAATCTA 




TD 


NO 


•33) . 


CTATRTAKCCACTRGCYACATGRACTGCTACXA 


f QEO 


TD 


NO 




CYTGYCCTGTYTCTGCTGGRATDACuTCTGUii 


f con 


TD 


NO 


•35) . 


TGS KGCCATTGTCTGTATGTAYTRYTKTTACTG 


(SEQ 


ID 


NO 


:36) , 


AACAGGCDGCYTTAACY6YAGYACTGGTGAAAT 


(SEQ 


ID 


NO 


:53), 


GAATKCC^AATTCCTGYTTRATHCCHGCCCACC 


(SEQ 


ID 


NO 


:37), 


ATTCYAYTACYCCTTGACTTTGGGGRTTGTAGG 


(SEQ 


ID 


NO 


:38) , 


GBCCTATRATTTKCTTTAATTCHTTATTCATAG 


(SEQ 


ID 


NO 


:39) , 


CTSTCTTAAGRTGYTCAGCYTGMTCTCTTACYT 


(SEQ 


ID 


NO 


:40) . 
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11. The sec of synthetic oligonucleotides of 
claim 10, wherein said second segment comprises 
AGGCATAGGACCCGTGTCTT (SEQ ID NO: 55). 



12. A set of synthetic oligonucleotides 
useful as capture probes in a sandwich hybridization 
30 assay for. HIV, comprising two oligonucleotides, wherein 
each member of the set comprises 

a first segment comprising a nucleotide 
sequence substantially complementary to a segment of HIV 
nucleic acid; and 
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a second segment comprising a nucleotide 
sequence substantially complementary to an 
oligonucleotide bound to a solid phase, 

wherein said HIV nucleic acid segments are 
5 TCTCCAYTTRGTRCTGTCYTITITCTTTATRGC (SEQ ID NO: 14) , 

TYTYYTATTAAGYTCYCTGAAATCTACTARTTT (SEQ ID NO: 15), 
TATTCCTAAYTGRACTTCCCARAARTCYTGAGT (SEQ ID NO: 47) , 
ACTm^AATATYGCYGGTGATCCTITCCAYCC (SEQ ID NO: 48) , 
TKTTYTAAARGGYTCYAAGATTTTTGTCATRCT (SEQ ID NO: 16), 
10 TAAAATTGTGRATRAAYACTGCCATTTGTACWG (SEQ ID NO: 41) , 

CTGCACTGTAYCCCCCAATCCCCCYTYTTCTTT (SEQ ID NO: 42) , 
TGTCTGTWGCTATYATRYCTAYTATTCTYTCCC (SEQ ID NO: 43) , 
TTRTRATTTGYTITTGTARTTCTYTARTTTGTA (SEQ ID NO: 44) , 
TGTCYCTGTAATAAACCCGAAAATTTTGAATTT (SEQ ID NO: 54) . 



15 



20 



13. The set of synthetic oligonucleotides of 
claim 12, wherein said second segment comprises 

CTTCTTTGGAGAAAGTGGTG (SEQ ID NO: 56). 



14. A set of synthetic oligonucleotides useful 
as amplifier probes in a sandwich hybridization assay for 
HIV, comprising two oligonucleotides, wherein each member 
of che set comprises 
25 a first segment comprising a nucleotide 

sequence substantially complementary to a segment of HIV 
nucleic acid; and 

a second segment comprising a nucleotide 
sequence substantially complementary to an 
30 oligonucleotide unit of a nucleic acid multimer, 

wherein said HIV nucleic acid segments are 
TTCCTGGCAAAYYYATKTCTYCTAMTACTGTAT (SEQ ID NO: 5), 
CTCCAATTCCYCCTATCATTTTTGGYTTCCATY (SEQ ID NO: 6), 
KTATYTGATCRTAYTGTCYYACTTTGATAAAAC (SEQ ID NO: 7) , 
3 5 GTTGACAGGYGTAGGTCCTACYAATAYTGTACC ( SEQ ID ' NO : 8 ) , 
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10 



15 



20 



25 



30 



35 



YTCAATAGGRCTAATKGGRAAATTTAAAGTRCA 

YTCTGTCAATGGCCATTGYTTRACYYTTGGGCC 

TK.TACAWATYTCTR YTAATG CTTTTATTTTYTC 

AAYTYTTGAAATYTTYCCTTCCTITrCCATHTC 

AAATAYKGGAGTATTRTATGGATIYTCAGGCCC 

TCTCCAYTTR6TRCTGTCYTTTTTCTTTATRGC 

TYTYYTATTAAGYTCYCTGAAATCTACTARTTT 

TKTTYTAAARGGYTCYAAGATTTTTGTCATRCT 

CATGTATTGATADATRAYYATKTCTGGATTTTG 

TATYTCTAARTCAGAYCCTACATACAAATCATC 

TCTYARYTCCTCTATTTTTGYTCTATGCTGYYC 

AAGRAATGGRGGTTCTTTCTGATGYTTYTTRTC 

TRGCTGCYCCATCTACATAGAAVGTTTCTGCWC 

GACAACYTTYTGTCTTCCAYTGTY'AGTWASATA 

YGAATCCTCYAAVGCTARRTDAATTGCTTGTAA 

YTGTGARTCTGTYACTATRTTTACTTCTRRTCC 

TATTATTTGAYTRACWAWCTCTGATTCACTYTK 

CAGRTARACYTTTTCCTTTTTTATTARYTGYTC 

TCCTCCAATYCCTTTRTGTGCTGGTACCCATGM 

TCCHBBACTGACTAATYTATCTACTTGTTCATT 

ATCTATTCCATYYAAAAATAGYAYYTTYCTGAT 

GTGGYAGRTTAAARTCAYTAGCCATTGCTYTCC 

CACAGCTRGCTACTATTTCY1TYGCTACYAYRG 

RYTGCCATATYCCKGGRCTACARTCTACTTGTC 

DGATWAYTTTTCCTTCYARATGTGTACAATCTA 

CTATRTAKCCACTRGCYACATGRACTGCTACYA 

CYTGYCCTGTYTCTGCTGGRATDACTTCTGCTT 

TGSKGCCATTGTCTGTATGTAYTRYTKTTACTG 

GAATKCCAAATTCCTGYTTRATHCCHGCCCACC 

ATTCYAYTACYCCTTGAC1TTCGGGR 

GBCCTATRATTTKCTTTAATTCHTTATTCATAG 

CTS TCTTAAGRTG YTCAGCYTGMT CTCTTACYT 

TAAAATTGTGRATRAAYACTGCCATTTGTACWG 

CTGCACTGTAYCCCCCAATCCCCCYTYTTCTTT 

TGTCTGTWGCTATYATRYCTAYTATTCTYTCCC 



'SEQ 


ID 


N0:9) , 


SEQ 


ID 


NO:10) 


SEQ 


ID 


N0:11) 


SEQ 


ID 


NO:12) 


SEQ 


ID 


NO:13) 


SEQ 


ID 


NO:14) 


SEO 


ID 


N0:15) 


SEO 


ID 


N0:16) 


SEO 


ID 


N0:17) 


SEO 


ID 


N0:18) 


SEQ 


ID 


NO : 19 ) 


SEO 


ID 


NO:20) 


SEO 


ID 


N0:21) 


SEO 


ID 


NO: 22) 


SEO 


ID 


NO: 23) 


SEO 


ID 


N0:24) 


SEO 


TD 


N0:25) 




TD 


NO-26) 




xl/ 


NO -27) 




TD 

XL/ 


NO • 2 8 ) 




Tn 


NO* 29 ) 


GEO 


Tn 


NO- 30) 


GEO 


TD 


N0:31) 


SEO 


ID 


NO:32) 


SEQ 


ID 


NO: 33) 


SEQ 


ID 


N0:34) 


SEQ 


ID 


NO:35) 


SEQ 


ID 


NO:36) 


GT20 


TD 

XL/ 


NO* 37) 


SEQ 


ID 


NO:38) 


SEQ 


ID 


NO: 39)" 


SEQ 


ID 


NO: 40) 


:seq 


ID 


NO: 41) 


SEQ 


ID 


NO: 42) 


SEQ 


ID 


NO: 43) 
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TTRTRATTTGY1U1TCTARTTCTYTARTTTGTA (SEQ ID NO: 44) . 

15. The set of synthetic oligonucleotides of 
claim 14, wherein said second segment comprises 



useful as capture probes in a sandwich hybridization 
assay for HIV, comprising two oligonucleotides, wherein 
10 each member of the set comprises 

a first segment comprising a nucleotide 
sequence substantially complementary to a segment of HIV 
nucleic acid; and 

a second segment comprising a nucleotide 
15 sequence substantially complementary to an 
oligonucleotide bound to a solid phase,. 

wherein said HIV nucleic acid segments are 
CATCTGCTCCTGTRTCTAATAGAGCTTCYTTTA (SEQ ID NO: 45) , 
ATCCATYCCTGGCTTTAATTTTACTGGTACAGT (SEQ ID NO: 46) , 
20 TATTCCTAAYTGRACTTCCCARAARTCYTGAGT (SEQ ID NO: 47) , 



5 



AGGCATAGGACCCGTGTCTT (SEQ ID NO: 55). 



16. A set of synthetic oligonucleotides 



25 



ACWYTGGAATATYGCYGGTGATCCTTTCCAYCC (SEQ ID NO: 48), 
CCATTTRTCAGGRTGGAGTTCATAMCCCATCCA (SEQ ID NO: 49) , 
CTAYTATGGGKTCYKTYTCTAACTGGTACCAYA (SEQ ID NO: 50), 
ATCTGGTTGTGCTTGAATRATYCCYARTGCATA (SEQ ID NO: 51), 
CATGCATGGCTTCYCCTTTTAGYTGRCATTTAT (SEQ ID NO: 52) , 
AACAGGCDGCYTTAACYGYAGYACTGGTGAAAT (SEQ ID NO: 53) , 
TGTCYCTGTAATAAACCCGAAAATTTTGAATTT (SEQ ID NO: 54). 



30 



17. The sec of synthetic oligonucleotides of 
claim 16, wherein said second segment comprises 



CTTCTTTGGAGAAAGTGGTG (SEQ ID NO: 56) . 



35 



18. A set of synthetic oligonucleotides useful 
as a spacer oligonucleotide in a sandwich hybridization 
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assay for HIV, comprising two oligonucleotides, wherein 
the synthetic oligonucleotide comprises a segment 
substantially complementary to a segment of HIV nucleic 
acid, wherein said HIV nucleic acid segments are 
5 TATAGCTTTHTDTCCRCAGATTTCTAYRR (SEQ ID NO: 57), 

VCCAAKCTGRGTCAACADATTTCKTCCRATTAT (SEQ ID NO: 58), 
TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS (SEQ ID NO: 59), 
TCCTGCTTTTCCYWDTYTAGTYTCYCTRY (SEQ ID NO: 60), 
YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD (SEQ ID NO: 61), 
10 AATTRYTGTGATATTTYTCATGDTCHTCTTGRGCCTT (SEQ ID NO: 62), 

GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT (SEQ ID NO: 63) . 

19. A solution sandwich hybridization assay 
for detecting the presence of HIV in a sample, comprising 

15 (a) contacting the sample under hybridizing 

conditions with an excess of (i) amplifier probe 
comprising the set of synthetic oligonucleotides of claim 
10 and (ii) a set of capture probe oligonucleotides 
wherein the capture probe oligonucleotide comprises a 

20 first segment comprising a nucleotide sequence that is 

substantially complementary to a segment of HIV-1 nucleic 
acid and a second segment that is substantially 
complementary to an oligonucleotide bound to a solid 
phase; 

25 (b) contacting the product of step (a) under 

hybridizing conditions with said oligonucleotide bound to 

the solid phase; 

(c) thereafter separating materials not bound 

to the solid phase; 

30 (d) contacting the bound product of step (c) 

under hybridization conditions with the nucleic acid 
multimer, said multimer comprising at least one 
oligonucleotide unit that is substantially complementary 
to the second segment of the amplifier probe 

35 polynucleotide and a multiplicity of second 
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oligonucleotide units that are substantially 
complementary to a labeled oligonucleotide; 

(e) removing unbound mul timer ; 

(f) contacting under hybridizing conditions the 
5 solid phase complex product of step (e) with the labeled 

oligonucleotide; 

(g) removing unbound labeled oligonucleotide; 
and 

(h) detecting the presence of label in the 
10 solid phase complex product of step (g) * 

20. A solution sandwich hybridization assay 
for detecting the presence of HIV in a sample, comprising 

(a) contacting the sample under hybridizing 
15 conditions with an excess of (i) amplifier probe 

comprising the set of synthetic oligonucleotides of claim 
14 and (ii) a set of capture probe oligonucleotides 
wherein the capture probe oligonucleotide comprises a 
first segment comprising a nucleotide sequence that is 
20 substantially complementary to a segment of HIV nucleic 
acid and a second segment that is substantially 
complementary to an oligonucleotide bound to a solid 
phase; 

(b) contacting the product of step (a) under 

25 hybridizing conditions with said oligonucleotide bound to 
the solid phase; 

(c) thereafter separating materials not bound 
to the solid phase; 

(d) contacting the bound product of step (c) 
30 under hybridization conditions with the nucleic acid 

multimer, said multimer comprising at least one 
oligonucleotide unit that is substantially complementary 
to the second segment of the amplifier probe 
polynucleotide and a multiplicity of second 

35 
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oligonucleotide units that are substantially 
complementary to a labeled oligonucleotide; 

(e) removing unbound mul timer; 

(f ) contacting under hybridizing conditions the 
5 solid phase complex product of step (e) with the labeled 

oligonucleotide; 

(g) removing unbound labeled oligonucleotide; 

and 

(h) detecting the presence of label in the 
10 solid phase complex product of step (g) . 

21. The solution sandwich hybridization assay 
of claim 19, wherein step (a) further comprises 
contacting said sample with a set of synthetic 

15 oligonucleotides useful as spacer oligonucleotides in a 
sandwich hybridization assay for HIV, said set comprising 
two oligonucleotides, wherein the synthetic 
oligonucleotide comprises a segment substantially 
complementary to a segment of HIV nucleic acid, wherein 

20 said HIV nucleic acid segments are 

TATAGCTTTHTDTCCRCAGATTTCTAYRR (SEQ ID NO: 57) , 
VCCAAKCTGRGTCAACADATTTCKTCCRATTAT (SEQ ID NO: 58) , 
TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS (SEQ ID NO: 59) , 
TCCTGCTTTTCCYWDTYTAGTYTCYCTRY (SEQ ID NO: 60) , 

25 YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD (SEQ ID NO: 61), 

AATTRYTGTGATATTTYTCATGDTCHTCTTGRGCCTT (SEQ ID NO: 62), 
GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT (SEQ ID NO: 63) . 



30 



22. The solution sandwich hybridization assay 
of claim 20, wherein step (a) further comprises 
contacting said sample with a set of synthetic 
oligonucleotides useful as spacer oligonucleotides in a 
sandwich hybridization assay for HIV, comprising two 
oligonucleotides, wherein the synthetic oligonucleotide 
35 comprises a segment substantially complementary to a 
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segment of HIV nucleic acid, wherein said HIV segments 
are 

TATAG Cm ' HTD TCCRCAGATTTCTAYRR (SEQ ID NO: 57) # 
VCCAAKCTGRGTCAACADATTTCKTCCRATTAT (SEQ ID NO: 58), 
TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS (SEQ ID NO: 59) , 
TCCTGCTTTTCCYWDTYTAGTYTCY CTRY (SEQ ID NO: 60), 
YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD (SEQ ID NO: 61), 
AATTRYTGTGATATTTYTCATGDTCHTCTIGRGCCTr (SEQ ID NO: 62) , 
GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT (SEQ ID NO: 63) . 



23- A solution sandwich hybridization assay 
for detecting the presence of HIV in a sample, comprising 

(a) contacting the sample under 
hybridizing conditions with an excess of (i) a set of 

15 amplifier probe oligonucleotides wherein the amplifier 
probe oligonucleotide comprises a first segment 
comprising a nucleotide sequence substantially 
compl ementary to a segment of HIV nucleic acid and a 
second segment comprising a nucleotide sequence 

20 substantially complementary to an oligonucleotide unit of 
a nucleic acid multimer and (ii) capture probes 
comprising the set of synthetic oligonucleotides of claim 
12; 

(b) contacting the product of step (a) under 

25 hybridizing conditions with said oligonucleotide bound to 
the solid phase; 

(c) thereafter separating materials not bound 

to the solid phase; 

(d) contacting the bound product of step (c) 
30 under hybridization conditions with the nucleic acid 

multimer, said multimer comprising at least one 
oligonucleotide unit that is substantially compl ementary 
to the second segment of the amplifier probe 
polynucleotide and a multiplicity of second 

35 
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oligonucleotide units that are substantially 
complementary to a labeled oligonucleotide; 

(e) removing unbound multimer; 

(f ) contacting under hybridizing conditions the 
5 solid phase complex product of step (e) with the labeled 

oligonucleotide ; 

(g) removing unbound labeled oligonucleotide; 
and 

(h) detecting the presence of label in the 
10 solid phase complex product of step (g) . 

24. A solution sandwich hybridization assay 
for detecting the presence of HIV in a sample, comprising 
(a) contacting the sample under 

15 hybridizing conditions with an excess of (i) a set of 
amplifier probe oligonucleotides wherein the amplifier 
probe oligonucleotide comprises a first segment 
comprising a nucleotide sequence substantially 
complementary to a segment of HIV nucleic acid and a 

20 second segment comprising a nucleotide sequence 

substantially complementary to an oligonucleotide unit of 
a nucleic acid multimer and (ii) capture probes 
comprising the set of synthetic oligonucleotides of claim 
16; 

25 (b) contacting the product of step (a) under 

hybridizing conditions with said oligonucleotide bound to 
the solid phase; 

(c) thereafter separating materials not bound 

to the solid phase; 

30 (d) contacting the bound product of step (c) 

\inder hybridization conditions with the nucleic acid 
multimer, said multimer comprising at least one 
oligonucleotide unit that is substantially complementary 
to the second segment of the amplif ier probe 

35 polynucleotide and a multiplicity of second 
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oligonucleotide units that are substantially 
complementary to a labeled oligonucleotide; 

(e) removing unbound mul timer; 

(f) contacting under hybridizing conditions the 
5 solid phase complex product of step (e) with the labeled 

oligonucleotide ; 

(g) removing unbound labeled oligonucleotide; 
and 

(h) detecting the presence of label in the 
10 solid phase complex product of step (g) . 

25. The solution sandwich hybridization assay 
of claim 23, wherein step (a) further comprises 
contacting said sample with the set of a set of synthetic 

15 oligonucleotides useful as a spacer oligonucleotide in a 
sandwich hybridization assay for HIV, comprising two 
oligonucleotides, wherein the synthetic oligonucleotide 
comprises a segment substantially complementary to a 
segment of HIV nucleic acid, wherein said HIV nucleic 

20 acid segments are 

TATAGCTTTHTDTCCRCAGATTTCTAYRR (SEQ ID NO: 57) , 
VCCAAKCTGRGTCAACADATTTCKTCCRATTAT (SEQ ID NO: 58), 
TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS (SEQ ID NO: 59), 
TCCTGCTTTTCCYWDTYTAGTYTCY CTRY (SEQ ID NO: 60) , 

25 YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD (SEQ ID NO: 61), 

AATTRYTGTGATATTTYTCATGDTCHTCTTGRGCCTT (SEQ ID NO: 62), 
GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT (SEQ ID NO: 63) . 



26 • The solution sandwich hybridization assay 
30 of claim 24, wherein step (a) further comprises 

contacting said sample with the set of a set of synthetic 
oligonucleotides useful as a spacer oligonucleotide in a 
sandwich hybridization assay for HIV, comprising two 
oligonucleotides, wherein the synthetic oligonucleotide 
35 comprises a segment substantially complementary to a 
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segment of HIV nucleic acid, wherein said HIV nucleic 
acid segments are 

TATAGCTTTHTOTCCRCAGATTTCTAYRR (SEQ ID NO: 57) , 
VCCAAKCTGRGTCAACADATTTCKTCCRATTAT (SEQ ID NO: 58) , 
TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS (SEQ ID NO: 59), 
TCCTGCTTTTCCYVTOTYTAGTYTCYCTRY (SEQ ID NO: 60), 
YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD (SEQ ID NO: 61), 
AATTRYTGTGATATTTYTCATGDTCHTCTTGRGCCTT (SEQ ID NO: 62) , 
GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT (SEQ ID NO: 63) 



27. A kit for the detection of HIV in a sample 
comprising in combination 

(i) a set of amplifier probe oligonucleotides 
wherein the amplifier probe oligonucleotide comprises a 
15 first segment comprising a nucleotide sequence 

substantially complementary to a segment of HIV nucleic 
acid and a second segment comprising a nucleotide 
sequence substantially complementary to an 
oligonucleotide unit of a nucleic acid multimer; 
20 (ii) a set of capture probe oligonucleotides 

wherein the capture probe oligonucleotide comprises a 
first segment comprising a nucleotide sequence that is 
substantially complementary to a segment of HIV nucleic 
acid and a second segment that is substantially 
25 complementary to an oligonucleotide bound to a solid 
phase; 

(iii) a nucleic acid multimer, said multimer 
comprising at least one oligonucleotide unit that is 
substantially complementary to the second segment of the 
amplifier probe polynucleotide and a multiplicity of 
second oligonucleotide units that are substantially 
complementary to a labeled oligonucleotide; and 

(iv) a labeled oligonucleotide. 
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28. The kit of claim 27, further comprising a 
set of spacer oligonucleotides, wherein said spacer 
oligonucleotide is selected from the group comprising 
TATAGCTTTHTDTCCRCAGATTTCTAYRR (SEQ ID NO: 57), 

5 VCCAAKCTGRGTCAACADATTTCKTCCRATTAT (SEQ ID NO: 58) , 
TGGTGTGGTAARYCCCCACYTYAAYAGATGYYS (SEQ ID NO: 59) , 
TCCTGCTTTTCCYWDTYTAGTYTCYCTRY (SEQ ID NO: 60), 
YTCAGTYTTCTGATTTGTYGTDTBHKTNADRGD (SEQ ID NO: 61) , 
AATTRYTGTGATATTTYTCATGDTCHTCTTGRGCCTT (SEQ ID NO: 62), 
10 GCCATCTKCCTGCTAATTTTARDAKRAARTATGCTGTYT (SEQ ID NO: 63). 

29. The kit of claim 27, wherein said set of 
amplifier probe oligonucleotides is the set of claim 10. 

15 30. The kit of claim 27, wherein said set of 

amplifier probe oligonucleotides is the set of claim 14. 

31. The kit of claim 27, wherein said set of 
capture probe oligonucleotides is the set of claim 12. 

20 

32. The kit of claim 27, wherein said set of 
capture probe oligonucleotides is the set of claim 16. 

33. The kit of claim 27, further comprising 
25 instructions for the use thereof. 
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